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Concerning Durability... 


One of the remaining “wooden walls of England,” 
H.M.S. Victory is a magnificent example of 
Durability — her oak timbers being as sound as 
when new. Today metal components too are madé 
to last by die casting in Mazak which is based on 
zine of 99-99+°% purity and has particularly 
good durability. 


C raven Susrre ) Mil IAZEA IK 


IMPERIAL SMELTING CORPORATION (SALES) LIMITED e@ 37 DOVER STREET e LONDON 
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PPECIALISED ATTENTION 





* Dear Sirs, 
For the past ten years we have obtained the castings for our 
Mark 16 metal spraying pistols from you. The vital close- 
grained structure with freedom from porosity are essentials 
to our product, and are the basis of a precision tool. The 
high standard of finish which we are able to obtain has been 
extremely satisfactory to ourselves and our customers in all 
parts of the world.”’ 

METALLISATION LIMITED 





Much of our customers’ satisfaction is 
the result, we believe, of the specialised 
attention given by every department 
throughout every stage of production. 
In addition, Birmal offer you a Design 
Consulting Service, unbiassed assist- 
ance in selecting alloy and casting 
process, and a wide choice of specifi- 
cation. All of which extra facilities 
are part of the Birmal Service. 


WOU GET MORE THAN A CASTING FROM <Gfjye 
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MESSRS. EWARTS LTD. 
DUDLEY 
= WORCESTERSHIRE ; 


H.W.WARD & CO. LTD 


SELLY OAK BIRMINGHAM 29 


SELLY OAK 1131 
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17 in. SWING 
‘JUNIOR’ 
SURFACING& BORING 
LATHE 


FOR ‘ONE OFF’ OR BATCH 
PRODUCTION—AN IDEAL 
LATHE IN EITHER CASE 


Twelve speeds; Hardened 
nickel-chrome gears; Patent 
preloaded spherical roller bear- 
ng for spindle; Quick release 
chuck; Protected bed, 200 
Brinell; Six feeds; Convenient 
controls; Simple tooling. 





‘tiwonswoue SOHN LANG & SONS LTD. 


AKERS LIMITED 
AVENOR GARDENS SW JOHNSTONE NEAR GLASGOW 
Phone JOHNSTONE 400 
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hurchill 


By their ability to maintain low limits at fast production rates 
Churchill Precision Grinders are helping to uphold the high 


reputation for which Citroen Cars are renowned. 
THE CHURCHILL MACHINE TOOL CO. LTD., BROADHEATH, NR. MANCHESTER, 


Export Sales Organisation :—Associated British Machine Tool Makers Ltd., London. 
Branches and Agents. 


Home Selling Agents :—Charies Churchill & Co. Led., Birmingham and Branches. 
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Two years ago we issued this challenging advertise- 
. ment with knowledge that even in these difficult days, 
we had the organisation and stock to cope with all 
demands. Since then Monks & Crane have made 
remarkable progress—“The Twist Drill Specialists” 
are now known throughout the engineering industry 
as “The Small Tools Specialists”. 


demands made upon us, we are still ready to back 
our organisation against any challenge you may 
care to make. 


| Today, despite increasing difficulties and the heavy 


Britain’s Foremost Distributors 
still supply the goods. 


MONKS & CRANE LID 


THE TWIST DRILL SPECIALISTS 






London Office: Pee Manchester Office : 
. B ce: ‘anches' 
myat ey Stanhope Street, Birmingham, 12] Rhodes, Manchester 
Tel: Euston 5311 |e Calthorpe 1381 (5 lines)} Tel: Middleton 3654 


u Grams: Emancee, Birmingham. (3 lines) Grams: 
(g lines Grams: Emancee, Middle- 


Emancee, London, - |ton, Manchester. 
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COLD SAWING EQUIPMENT 
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The OHLER range of hydraulic Sawing Machines 
has been developed to meet the need of econ- 
omic sawing where heavy duty and rapid cutting 
are essential. Hydraulic cylinders are employed 
to feed blade and to hold stock. The saw blade 
is cutting in water always, thus facilitating effi- 
cient cooling and prolonging saw blade life 
Capacities up to 153 diam. 


STAND I! 
National Hall 








The OHLER Automatic self-contained saw sharpen- 
ing machine is a highly efficient unit designed to 
produce speedily and accurately sharp high speed 
saw blades with the OHLER Rake tooth. Capacity 
is up to 60 dia. of blade. 





Full particulars on request 
Sales and Service for the British Isles 


DRUMMOND-ASQUITH (SALES) LTD. 


KING EDWARD HOUSE NEW STREET BIRMINGHAM 





Tel Midland 3431! (5 lines) ° Grams. Maxishape, Birmingham 
LONDON: HALIFAX HOUSE, STRAND, W.C.2 
Tel. Trafalgar 7224 also at GLASGOW 





Andersen 


















WILLIAM ASQUITH LTD. have specialised 
in the manufacture of hoiemaking equ’pment 
or ovor half century. Their experience can help 
you to obtain maximum production at the 
lowest cost. Why not write today? 


WILLIAM ASQUITH LIMITED 


HIGHROAD WELL, HALIFAX, ENG. 


TRANI 
















MAXICUT RIGIDITY ff 











The massive work 
spindle carrier on the 
No. 3A MAXICUT 
Gear Shaper shown 
in open position. 


Study the above illustration—it is the most outstanding 
and successful feature of the No. 3A MAXICUT Gear 
Shaper. The exceptional solidity of this MAXICUT 
patented workspindle carrier is playing a leading part 
in the rapid production of accurate gears. Our 
catalogue, available on request, describes this unit fully. 


MAXICUT | 


PRODUCTION GEARISHAPERS 
Capacities up to 18in.p.c.d. 








DRUMMOND BROS.,LTD., GUILDFORD, ENG. 


Sales and Service for the British Isles 


DRUMMOND ASQUITH (SALES) LTD. 
KING EDWARD HOUSE _ NEW STREET — BIRMINGHAM 
Phone: Midland 3431-2-3 Grams: Maxishape, Birmingham 


also at LONDON and GLASGOW 
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SEE IT AT OLYMPIA 





“INTERNATIONAL MACHINE 
TOOL EXHIBITION” 


THE ‘VERTIMAX’ TWIN SLIDE 
VERTICAL CHUCKING LATHE 





! 
Featuring finger-tip control of air | 
chuck and tool! slide differential | ff 
hydraulic feed, and occupying less |_| 
floor spacethan any other machine | | 

of similar capacity, | | 
the ‘Vertimax’ rep- y | 
resents a new and | § 
interesting develop- (i 
ment in lathe design. | * 





CHURCHILL 


COVENTRY ROAD, SOUTH YARDLEY, BIRMINGHAM 
Also at LONDON. MANCHESTER. GLASGOW and NEWCASTLE-ON-TYNE 
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The R 
Type RU300 nat 
Universal Grinding Machine “ de 
na 
of m 
RG300 Plain Grinder. The basic machine RE300 Plunge Grinding Machine. RM300 Crankshaft Line Bearinl ap300 G 
of the series, fitted with hand feed only Employs wide or multiple wheels. Grinding Machine. Similar in design Machine 
to wheel-head and work-table. Provided Hydraulic movement to grinding head Type RE300, but arranged to carry c _ 
with a fine feed and fast table traverse + with fast approach, fine feed, and fast thinner but larger grinding whi nT ste 
(five times), the machine is particularly return. Dual contro! axial adjustment Hydraulic table movement for quid og cand 
suitable for small batch work of simple for grinding to shoulders. Hand table indexing from bearing to bearing xin 
er. traverse (two speeds). Fine diameter interlocked controls obviate incor oo” ~~ 
control. Hydraulic tailstock withdrawal. operation. aceon 









CRANKSHAFT 
LINE BEARING 
GRINDING 


PLUNGE 
GRINDING 
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é DOXe) O DOG 
BLACK ARROWS Automatic hydraulic 1. Hand movement of the grinding spindle 4. Hydraulic plunge-cut motion. 7. Tabi 
movement. ad. A A . ° 

5. fine duri 

OPEN ARROWS Hand adjustment. 2. Fine adjustment by hand. longitudinal grinding. "7 & - 
THIN ARROWS Possibility of adjusc- 3. Hydraulic quick adjustment of the 6. Table hand movement, one speed. Hye 
ment. grinding spindle head. % Hy 
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CYLINDRICAL GRINDING MACHINES 


ine developed from one basic type, and unit built 














The R300 series of standard machines, utilising various unit mechanisms in combination, 
meet a wide variety of production grinding applications in the most economical manner. 
In addition to these standard types, machines can be supplied with different combinations 
of mechanisms to meet special conditions. 


: Bearid P300 General Purpose Grinding RS300 General Purpose Machine with RU300 Universal Grinding Machine. 


oo Machine. Hydraulic grinding head Swivelling Grinding Head. Similar to In addition to the features of the basic 
ng wheel Movement and automatic hydraulic RP300, fitted in addition with a type this model has automatic 
for quid table traverse with automatic reversal. swivelling grinding head with axial longitudinal movement of the table, 
> bearings O° srinding long workpieces with adjustment. Suitable for plunge swivelling wheel-head and work-head, 
— traversing table, and for automatic grinding short length tapers and tangent and internal grinding attachment. 
plunge-cut grinding. Tailstock hydrauli- grinding the sides of collars or faces. Suitable for all grinding work on 

ally operated. cylindrical or tapered components of 


toolroom character. 


PRODUCTION 
GRINDING 















UNIVERSAL 
GRINDING 


PRODUCTION 
GRINDING 
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‘on Sie 0) 7 () 13) 
d durieg | 7. Table hand movement, two speeds. 10. Axial movement of the grinding spindle. 13. Table can be swivelled. 
| & Hydraulic table movement with Il. Return motion of the tailstock spindle 14. Grinding spindle head can be swivelled. 
peed. ' reversal. sleeve by hand. 1S. Component spindie head can be 










12. Hydraulic return motion of-tailstock swivelled. 


spindle sleeve. 


. Hydraulic fast motion of the table. 
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Better finish 


Greater 
accuracy 


Increased 
output 






Lower 
production 
costs 


FR, 
SYRES 
Cm” 

VS. 8 niversat 


UNDERPASS 
ROTARY GEAR FINISHING MACHINES 


CAPACITIES I’ to 8 
I” to 12” 
1” to 18” 
MAX. FACE WIDTH 5’ 


| eaees secs | Full technical data on request 
Exmieition , 
‘nn W. E. SYKES LIMITED 


yo STAINES - MIDDLESEX - ENGLAND 


GRANO WALL Telephone Staines 978-9 Telegrams : * Sykutter Staines *’ 
















—-s 
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STRATFORD : LONDON : ENGLAND 


MODEL ‘“B” 
HIGH-SPEED ; 
PRECISION TOOL-ROOM LATHES 











Built ing3 sizes 


[ SWINGING 13-17-21 INCHES OVER BEDWAYS 


| AMERICAN STANDARD CAM-LOCK SPINDLE NOSE. 


PRECISION TIMKEN ROLLER BEARING HEADSTOCK WITH 
PROFILE GROUND GEARS. 


PRECISION LEADSCREW WITH COMPENSATED THRUST. 
FULL RANGE OF EQUIPMENT AVAILABLE 


oa The Finest Lathe in its Clasé 
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Note how the UNBRAKO socket 
head screw fits in dead flush — no 
untidy projection...no superfluous 
area taken up on surface of job 
... added solidity. 






































The manufacturing range includes 


WHITWORTH, 8.5.F., B.A. 


a 
INTERNATIONAL ' 
MACHINE TOOL EXHIBITION | 
OLYMPIA EMPIRE HALL | 
Sept. I7th—Oct. 4th | Stand 208. Ist Floor | 


how they grip... 
save space... and 
streamline the job! 


You have only to study the photograph here 
to note the difference UNBRAKO socket 
head screws make. These screws, made 
from special tough chrome steel alloy (dual 
heat treated) insert easily and ‘‘ stay put” 
fairly hugging the tapping, fit countersunk 
flush, yet come out easily if required. 
Note the clean, slick appearance of the 


tool, the space saved by these small 
screws doing a BIG job. 


ANC, AMF, U.N.C, UNF, DLN, V.S.M., S.I. 
are regarded as specials and can be made to order. 


Prices on application. 


SOCKET SCREW CO. LTD., 


COVENTRY, ENGLAND 










Stocked and Distributed in Great Britain by 


CHARLES CHURCHILL & CO. LTD., 
BIRMINGHAM 25 
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MATRI 

(aedX High Grocision 

MULTI-RIBBED WHEEL THREAD GRINDERS 
_frt totroom ot preduclion hue 





Types No. 37 and 
——- 47 Plain Thread 
Types No. 39 and 46 = [Grinders 
Universal Thread ’ 

Grinders} 


@ Type No.6 Univer- 


ree Ss Slee & sai Thread Grinder 


Internal Thread 
Grinders 


© 


Type No. “16 Plain 
Thread Grinder 


© ype No. 33 
Thread Grinder 


Coventry Gauge 
& TOOL CO. LTD. 


COVENTRY. GT. BRITAIN 





COGENT 
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IF INSTITUTION NOTES 


RS . August, 1952 
Following the success of their Conference in 
Joint Production November 1951 on ““ Management Production 
Management and Rearmament,” the British Institute of 
Course Management and the Institution of Production 


Engineers will run an intensive residential 
course for senior executives of small firms (up to approximately 
250 employees) in the engineering and general manufacturing fields. 
It is designed with special reference to firms undertaking defence 
325 contracts, 


325 The subjects which will be dealt with are :— 

= Administration and Servicing of Government Contracts. 

326 Material Supply and Control. 

327 Production Management. 

327 Quality and Inspection Requirements and Organisation. 

328 Personnel Management. 

- The Course will be held at the College of Aeronautics, Cranfield, 

329 Bucks., and will last from Sunday afternoon, 21st September, to 

330 Saturday morning, 27th September, 1952, inclusive. 

330 Tuition will be on the basis of a limited number of lectures by 
specialists, followed by tutorials and discussions conducted by a 
resident staff of highly qualified tutors. Special emphasis will be 

336 laid on laboratory work and practical demonstrations. 

Each member attending will be asked to submit problems from 
his own firm some time prior to the course ; these will form the 

337 basis of the discussions and provide an opportunity for the exchange 
of experience. The whole course will be of an extremely practical 
nature. 

fer Attendance will be limited to 48 (so as to enable 4 groups of not 

the more than 12 members each to be formed). In the event of the 


demand exceeding the number of places available, priority will be 
given to firms on defence contracts. 
“~ The fee, inclusive of full board and accommodation, is £20, and 
application forms may be obtained from the Course Secretary, 
: Institution of Production Engineers, 36, Portman Square, London, 
“I W.1. 
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Departure of 1952 Schofield Scholar 


On 16th June, 1952, Mr. D. C. Howard, 1952 Schofield Scholar, 
left London to carry out in Switzerland and Germany his project 
on methods of telephone manufacture. The photograph shows 
(left) Mr. Walter Puckey, Chairman of Council, and (centre) the 
Secretary of the Institution, Mr. W. F. S. Woodford, with Mr. 
Howard immediately before his departure. 


In its Memorandum of December 1950 


The Development the Institution made strong recommenda- 
of Technological tion for the development of “ sandwich ” 
Education for type courses, so designed as to produce 


Production Engineers engineers who can approach the problems 
of production in a scientific and practical 
manner. 

Since then a number of courses have become available in the 
London Region (see August 1951 Journal). 

The North Gloucestershire Technical College, Cheltenham, now 
invites enquiries concerning a similar course which is commencing 
in September 1952. Those wishing to obtain places in these courses 
should get in touch with the Principal of the College concerned 
without delay. 
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INSTITUTION NOTES 


Members who were unable to visit 

Mechanical Handling Olympia will be interested to see this 

Exhibition, 1952 photograph of the Institution’s Stand, 
taken before the official opening. 

A comprehensive selection of the most recent publications 

dealing with all aspects of mechanical handling was available for 





reference, and an up-to-date bibliography was prepared specially 
for the Exhibition. (Copies of this bibliography may now be 
obtained from Head Office, price 1/- each post free.) 

A feature which attracted much interest was the Rotavisor, showing 
film strips dealing with training in Materials Handling techniques. 

Members of the Institution’s Materials Handling Sub-Committee 
and of the Institution staff were in attendance throughout the 
Exhibition to deal with enquiries, of which it is estimated some 
500 were received. 


S.M.M.T. 
New President 


Mr. Henry Spurrier, Member, has been elected 
President of the Society of Motor Manufacturers 
and Traders for the year 1952-53. Mr. Spurrier, 
who is Managing Director of Leyland Motors Ltd., is the third 
Henry Sdurrier of the Company, his father having been founder 
and first Managing Director, and his grandfather the first Chairman. 

Mr. Spurrier served for a considerable period on the Preston Sec- 
tion Committee and is one of the original members of that Section. 
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SOUTHERN SECTION DINNER-DANCE 





The Southern Section held a highly successful Dinner-Dance — the first function 
of its kind in the Section — at the Polygon Hotel, Southampton, on 9th April, 1952. 
This photograph, taken during the Dinner, shows (top table,.left to right) : The 
Worshipful The Mayor of Southampton; Mr. N. J. Cottell (Section President) and 
Mrs. Cottell ; Major-General K. C. Appleyard, C.B.E., (President of the Institu- 
tion) and Mr. Freeman, Chief Education Officer, Southampton. In the foreground 
are Dr. and Mrs. Arman; Mr. and Mrs. Phorbe; and the Secretary of the Institu- 
tion, Mr. W. F. S. Woodford, and Mrs. Woodford. 


NEWS OF MEMBERS 


Mr. J. Ayres, Member, until recently General Manager of 
Petters Ltd., Staines, has now been appointed Managing Director 
of that firm. 

Mr. P. Ganguly, Associate Member, is now in charge of Planning, 
Progress, Rates and Estimating Section at the Metal & Steel 
Factory, Ichapore. 

Mr. F. Ives, Associate Member, is now on the Mechanical 
Engineering Staff at African Explosives & Chemical Industries 
Ltd., Transvaal. 

Mr. S. E. Parsons, Associate Member, is now Manager, Mech- 
anical Department, Mole & De Kock (Pty.) Ltd., Port Elizabeth, 
S. Africa. 

Mr. H. H. L. Ward, Associate Member, has been appointed 
Manager of Charles Churchill (Canada) Ltd., Toronto. 
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Mr. H. E. Witheford, Associate Member, has taken an appoint- 
ment as a Senior Sales Engineer with Gailey & Roberts Ltd., 
Nairobi. 

Mr. A. Gilmore, Graduate, is now Works Engineer of the 
Gateshead Works of British Ropes Ltd. 

Mr. W. D. C. Huskisson, Graduate, has been promoted to 
Assistant Chief Draughtsman, E. K. Cole Ltd., Southend-on-Sea. 

Mr. A. W. Stannard, Graduate, is now employed by the Aircraft 
Division of the Ford Motor Company of Canada, Windsor, 
Ontario, as a Process Planning Engineér. 


The Institution records with profound regret the death 
Obituary of Mr. W. H. Brown, Member, Principal of Rotherham 
Technical College. 

Mr. Brown, who joined the Institution in 1939, was a member of 
the Sheffield Section Committee and of the Research Committee, 
where he rendered invaluable service to the Institution, and his 
support and guidance will be greatly missed. 


BIRMINGHAM GRADUATES’ WORKS VISIT 





Members of the Birmingham Graduate Section recently paid an official visit to the 
works of B.S.A. Cycles, Ltd. This photograph shows those who took part in the 
visit with Mr. J. A. 1. Dickinson, O.B.E., Works Director (centre, left), and Mr. 
G. E. Bateson, Associate Member, senior representative on the Birmingham 
Graduate Section Committee (centre, right). 
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The following British Standards have recently 


British Standards been issued and may be obtained, post free, 


from the British Standards Institution, 


24-28, Victoria Street, Westminster, London, S.W.1.:— 


B.S.1714 Part 2: 1952. 
Handling Carbon Black. Part 2: Discharge from Ships and 
Inland Transportation. (1/6) 


B.S.1779: 1952. 
Round Built-up Tins for Photographic Supplies. (2/-) 


HAZLETON MEMORIAL LIBRARY 


3° ee eee eee eres oe the author’s name 
and the classification number could be quoted when borrowing books. 


ABSTRACTS 


621.83. GEARS. 


“Some Notes on the Modernisation and Reconditioning of Gear 
Hobbing Machines” by Admiralty-Vickers Gearing Research 
Association. Bath, Dept. of The Engineer-in-Chief of the Fleet, 1950. 

39 pages. Illustrated. Diagrams. 

The objects of the Admiralty-Vickers Gearing Research Association 
are the study and development of methods of manufacture of gears used by 
the Admiralty, particularly high speed turbine gears for marine propulsion, 
and this publication has a Foreword by the Engineer-in-Chief’s Department, 
Admiralty. 

Certain aspects of the work done and conclusions reached during the 
period from 1944 to the present day are covered. Some details are given of 
— type of errors existing on gears produced prior to 1943 and their magni- 
tude. 

An analysis is made of the cause of these errors and the steps taken to 
avoid them in hobbing machines of new design. The work includes details 
of the limits of error allowed in hobbing machines to British Standard 
1498, issued in 1948. Desirable kinematic features for both creep and 
non-creep machines are given and reference is made to methods of finishing 
— of gears after hobbing. These include the operations of shaving and 
apping. 

The necessity for temperature control in the building and operation of 
hobbing machines is emphasised, together with the need for adequate 
foundations. 

There is an outline of procedure in connection with reconditioning of 
hobbing machines and, although B.S.1498 is intended to apply to new 
machines only, it gives a guide as to what should be the target in such 
reconditioning. 

A rough idea of the cost of overhaul, compared to the cost of new 

machines, is given, details of the method of checking alignments with typical 

test sheets for wheel and pinion machines, also cutting tests and allowable 
tolerances on such tests. 


338.6. ORGANISATION OF INDUSTRY (Economic aspect). 
“Ownership of Industry” by Hargreaves Parkinson. London, Eyre @ 
Spottiswoode, 1951. 129 pages. 25/- 
This book is a sequel to Mr. Parkinson’s earlier publication, “‘ Ordinary 
Shares”; in carrying out this further analysis of the industrial share market 
the author has established some interesting facts. 
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ently There are between 4,000 and 5,000 Companies registered on the 
free London Stock Exchange, and Mr. Parkinson has, for his analysis, adopted, 
ion as being a representative cross-section of British industry, the 30 firms 

? selected by the “ Financial Times ” for their daily Industrial Ordinary Share 
Price Index. Every tenth entry on the registers of these 30 Companies was 
noted, resulting in an estimated total of over 1,000,000 shareholdings, with 
and : a nominal capital value of some £347,000,000. The registers used in the 

analysis covered the years 1941 and 1942. 

Mr. Parkinson asks what proportion of owners (in a typical British 
Company whose shares are actively dealt in on the Stock Exchange) hold 
large, medium and small holdings. He comes to the conclusion that 
nine-tenths of all holdings in British Industry are small, i.e. less than £500, 
and that only one-fifth of one per cent are large, i.e. £10,000 and over. 
On the other hand, this small minority owns nearly one-third of the total 
share capital. Who then are these large investors? 

The author admits that there are certain classes of investors whose 
investment habits defy close statistical analysis. Nevertheless, inthe following 
chapters he makes a study of the family holders, the “ tactical” holders 
and the financial houses, and produces much data concerning the share* 
holding habits of each. 


OUTER aaag! 


ear After a brief excursion into the field of “ nationalised ” industries the 
rch author sums up in his Moral for Investors. This is in effect a plea to all 
950. investors, and in particular to the small investors who make up nine-tenths 
ams. of the total, to exert their power and influence as shareholders. 

tion In his book Mr. Parkinson outlines the maxim that the greater the 
| by capital the more marketable the stock, and that as long as no considerable 
ion, portion is family held, the more “democratic” the distribution. The 


ent, tendency of market process, like that of the sea, is steadily to break down 
rock-like masses. 

oA 532.5 FLUID MOTION 

a. “Pipe Resistance for Hydraulic, Lubricating, and Fuel Oils, and 
, t other Non-aqueous Liquids” by T. E. Beacham. Spon, London. 
to i 1951. 61 pages. Diagrams. 18s. 
ails 3 This book enables relationships to be formed between (a) flow, (b) 
tee) i pipe resistance and (c) bore of pipe, for various values of (d) viscosity of 
cal ‘ liquid, (e) roughness of pipe bore and (f) specific gravity of liquid, when the 
ng : three latter are known. 


The required information is presented basically, in the form of 21 Pipe 
Resistance Diagrams. Each Diagram deals with a pipe of certain material 

of and finish and with liquid of certain viscosity and specific gravity. 

Materials and finishes include steel, wrought iron, galvanized and drawn, 


- the equivalent roughness being given in each case. Viscosity values range 
of from 10,000 to 30 Redwood, and specific gravity from 0.go to 0.82. 
~a On each diagram, a family of about 25-curves is shown, each curve 
ch j representing a different pipe bore in the range from 0.2 in. to 5 in. dia. 
approximately. 
a Rates of flow from 0.5 to 1,000 Imperial g.p.m. are given, and pipe 
ner resistances vary from 0.05 to 500 p.s.i. per ft. 
le : The introductory part of the book explains the use of the Diagrams as 
drawn and provides supplementary information extending this use to 
conditions which are not covered directly. 
The construction of the diagrams is discussed in an appendix. 
rd 1 VIBRATIONS 
“ Vibration and Shock Isolation ” by C. E. Crede. Wiley, N.Y, Chapman 
Y & Hall, London. 1951. 328 pages. Diagrams. 52s. 
t This work, written from a practical outlook, commences with chapters 


on mathematical analysis of Isolation and descriptive detail. Cross reference 
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is made throughout the book and the practical engineer will have little 
difficulty in applying what appears a highly technical matter to practical use. 

Many actual installations are described at length, among them electric 
motors, reciprocating machinery, internal combustion engines, presses, 
looms, vehicles and military equipment. 

There are chapters devoted to the design of Isolators, and the properties 
of a wide range of suitable Isolation materials, in addition to the properties 
of rubber and its variations. 


WOOD INDUSTRY; WOODWORKING MACHINERY 


“Principles of Woodcutting Machinists’ Work” by T. Hesp. Longmans, 


Green, London. 1951. 141 pages. Illustrated. Diagrams. 12s. 6d 

This volume caters for the needs of the apprentice wood machinist and 
covers the syllabus of the City and Guilds of London Institute up to the third 
year. 

The range of woodworking machinery in general factory use today, is 
covered in detail by 10 chapters. Commencing with the fundamental 
principles of woodcutting, attention is given to the correct design and use of 
circular and bandsaws, together with the accompanying sharpening and 
maintenance. From this basis the theory and practice of both rotary and 
fixed knife planing is described, up to the more complicated cutterblock 
setting for Planing and Moulding machines. Separate chapters are devoted 
to the vertical spindle moulder, mortising and tenoning machines, high 
speed routers and types of sanding machinery. 

A chapter on grinding machines and toolroom work enables the machinist 
to study the various techniques used in grinding, setting and balancing cutters 
and, coupled with this, a chapter on the geometrical developments required 
for the design of tenoning and moulder cutters completes the theoretical side. 

Examples in wood machining calculations are given together with the 
answers in the final chapter. The text is illustrated throughout with line 
drawings. 


658.5, PRODUCTION PLANNING AND CONTROL 
Modern 


651 





Production Control ” by A. W. Willsmore. (2nd Ed.) Pitman, 
London. 1951. 185 pages. Diagrams. 

The author has made a complete analysis of the various complexities 
of Production Control. The information contained in this book is backed 
by the author’s experience in the three fundamental types of manufacturing 
enterprise : jobbing shop production, batch production, and flow production. 
The principles of modern production planning and control in engineering 
works are discussed and defined in such a way that they may be understood 
by the student, and yet are still of immense interest to the experienced 
Production Engineer. 

This second edition has been revised to include a section on scheduling, 
and minor additions have been added to other chapters to clarify fundamental 
points. 

OFFICE ORGANISATION AND METHOD 
“ Office Management—The Task of Getting things Done.” Office 
Management Association, London. 1951. 53 pages. Diagrams. 7/6. 

This book contains the official report of the 1951 National Conference of 
the Office Management Association, which was devoted to consideration of 
the active problems of management—the task of getting things done. 

The Papers presented are divided into two sections—those dealing with 
the organisation of an office, and those dealing with managing an office, in 
the latter case, a central office and a departmental office. The publication 
includes the rapporteurs’ reports on the discussion sessions, and is illustrated 
with a number of organisation charts. 


332 





SRA SRARPUE AN 


<M 





ittle 


‘tric 


ties 
ties 








INSTITUTION NOTES 


620.1791 NON-DESTRUCTIVE TESTING 
“ Magnetic and Electrical Methods of Non-Destructive Testing ” : 
Report prepared for the Magnetic and Electrical Methods Sub-Committee 
of the British Iron and Steel Research Association by D. M.Lewis. Allen & 
Unwin, London. 1951. 242 pages. Illustrated. Diagrams. 35/- 

This book is divided into 4 parts—I Magnetic Particle Testing ; II Other 
Methods of Crack Detection ; III Magnetic and Electrical Method of 
Measuring Plate and Coating Thickness; IV Magnetic and Electrical 
Sorting Methods. 

Part I, to which nearly half the book is devoted, deals with the detection 
of cracks and of internal faults in castings, bar, sheet, rolled sections, etc., by 
various techniques involving magnetisation of the component and application 
of magnetic particles in the form of powder or fluid. Magnetising method 
(AC and DC), properties of magnetic powders and fluids, interpretation of 
the resulting particle patterns, testing and inspection procedures, and 
demagnetisation are discussed. 

In Part II, DC coil methods, AC detection, and electrical resistance 
methods are described, and brief reference is made to R.F. testing which can 
be applied to non-magnetic metals. Part III covers the measurement of 
(a) coating thickness, both metallic and non-metallic, on metal bases ; 
(6) depth of case hardening ; (c) metal plate thickness measured from one 
surface only, and (d) sheet thickness, e.g. in rolling operations. 

Part IV deals with magnetic (largely bridge-) and electronic methods 
for sorting materials by chemical composition and physical properties, 
including carbon content and hardness. The appendices include one on the 
selection of testing methods, arranged by components and types of defect. 
The book is written as a review, correlating the results obtained by over 250 
workers in the field, and referring also to instruments commercially available. 


621.7 WORKSHOP TECHNOLOGY 
“ Plant Engineering Handbook ” by William Staniar (Editor). McGraw- 
Hill Co. Inc., New York. (Industrial Organisation and Management 
Series.) 2,007 pages. Illustrated. Diagrams. 1950. 

This work has 35 sections, opening with costs and management and then 
leading from construction, power plants, transmission, instrumentation and 
control to maintenance, production processes and packing. Ancillary plant 
is dealt with fully as refrigeration, air conditioning, dust control, waste disposal, 
water treatment and means for fire prevention. 

Details are given for piping (including rubber lined), bearings lubri- 
cation, grinding, welding, power distribution and measurement, lighting, 
speed ‘control, drying out for materials such as glass, plastics and silicones. 
Full sections are given on heat transfer, vibration and its control, physics, 
including X-rays, infra-red and electronics, and graphical mathematics with 
nomographic charts and the use of determinants as a basis for these. 


331.2 WAGES: PAY 
“ Methods of Wage Payment in British Industry ” by Norman C. Hunt. 
Pitman, London. 1951. (Higher Studies in Commerce Series.) 160 pages. 

The author deals with most forms of remuneration to be found in British 
industries, although the greater part of the book is devoted to the various 
types of financial incentives used. In the first two chapters a short account 
of the merits and limitations of non-financial and financial incentives are 
discussed and it is shown how such items as taxation, restrictionism, etc., can 
have an adverse effect on them. 

The rest of the book deals with reasons for extending the Payment by 
Results method of remuneration, the extent of such systems in British indus- 
tries, and the attitude of the Trade Unions towards them. Individual Piece 
Work System, Premium Bonus systems, Point Premium systems, Group 
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Incentives, Merit Rating, Profit Sharing, and Co-Partnership are each 
discussed under separate chapters, and a short summary is appended on the 
relative merits and demerits for their adoption. 

In the concluding chapter, the author outlines a few of the essential 
requirements necessary in any incentive plan, and briefly states the types of 
incentive scheme most applicable to the different conditions of production. 

621.8 MACHINE ELEMENTS : MACHINE DESIGN 
“Principles of Mechanism” by F. Dyson. (4th Ed.) O.U.P., London. 
1951. 368 pages. Diagrams. 

This 4th edition of a book originally published in 1928 contains all that 
the original publications contained, but in addition there is some new work 
on clarifications of Coriolis Component. A clearly illustrated book con- 
taining 13 chapters, each carrying its own examples, with solutions as an 
appendix, an index, and a special chapter devoted to Quick Return Motion 


Acceleration Diagrams, this publication covers the work up to Part I of a 
University Degree Course. 


OTHER ADDITIONS 
621.94. LATHES; SCREW MACHINES 

B.S.A. Tools Limited, Birmingham. * B.S.A. No. 48 Single-Spindle Auto- 
matic Screw Machine: Operator’s Handbook.” (2nd Ed.) 
Birmingham, the firm [{n.d.] 40 pages. Illustrated. Diagrams. 

B.S.A. Tools Ltd., Birmingham. “B.S.A. No. 68 Single-Spindle Auto- 
matic Screw Machine: Operator’s Handbook.” (2nd Ed.) 
Birmingham, the firm [n.d.] 35 pages. Illustrated. Diagrams. 

B.S.A. Tools Ltd., Birmingham. “Tools and Attachments for Single 
Spindle Automatic Screw Machines.” (2nd Ed.) Birmingham, the 
firm [n.d.] Looseleaf. Illustrated. Diagrams. 

658. INDUSTRIAL ORGANISATION; MANAGEMENT 

Fayol, Henri. “ General and Industrial Management” by H. Fayol; 
trans. from the French ed. (Dunod) by C. Storrs. Lond., Pitman, 1949. 
110 pages. Diagrams. 

International Congress of Scientific Management, no. 9, Brussels, 1951. 
“Rapports presentes aux sections, et Comptes rendus.” 
Brussels, Comite national belge de l’ organisation scientifique, 1951. 2 vols. 

658.54. TIME AND MOTION STUDY 

Grainger, J. G. “The Foreman and Time Study.” Birmingham, Inst. 

Industrial Supervisors [1952]. 23 pages. 
658.562. INSPECTION; QUALITY CONTROL 

Loxham, John. “ Control of Quality on Mass-produced Engineering 

Parts.” [1952.] 16 pages. Illustrated. Diagrams. 
663.97. TOBACCO 

Rogers, H. C. I. “ Engineering Aspects of Mass Production in the 
Large Cigarette Factory.” Paper to I.Prod.E. Western Section, 
Bristol. 1952. 9 pages. Typescript. 

669.14. STEEL 

Alleghany Ludlum Steel Corporation. ‘“ Stainless Steel Handbook.” 

[n.p.], the corporation, 1951. 120 pages. 
665.2. NON-FERROUS METALS 

“Metal Industry Handbook and Directory.” 1951. Lond., Louis 

Cassier Co. Ltd. 
669.295. TITANIUM : 
Titanium Metals Corporation of America, New York. “ Handbook on 


Titanium Metal.” (4th Ed.) N.Y, the firm, 1950. 102 pages. 
Diagrams. 
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669.721. MAGNESIUM 
Harkins, L. B. “ Magnesium Fabrication.” N.Y., Pitman, 1947. 149 


pages. Illustrated. Diagrams. (Pitman books on industrial materials 
and proceeses.) 


690. BUILDING 
Bessey, G. E. “Floor Finishes for Industrial Buildings.” —Lond., 


H.M.S.O., 1951. 28 pages. (National building studies: special report 
No. 11. ; 


British Institute of Management, London. “ Drawing Office Organisation: 
formerly BS 1100: Part 9.”? (Rev. Ed.) Lond., the institute,1951. 
40 pages. (Production management series 4.) 
PAPERS RECEIVED 
1851: “Factory Layout and Flow Production” by R. Gore. 
1874: “Increasing Productivity” by E. C. Gordon England. 
1889: “Electric Lamp Manufacture” by S. R. Eade. 
1890: “ The Selection and Training of Foremen” by W. H. R. Dalley. 


1892: “A Comparison of Product Finishes, with some reference to 
Costs” by C. D. S. Bridgett. 


: Members are particularly asked to note that 
The Library— __ from 6th September, 1952, the Library will 
Saturday Opening }- open on Saturday mornings, from 9.30 a.m. 
to 12.30 p.m. 
From Mondays to Fridays inclusive, the hours will remain 
10.0 a.m .to 5.30 p.m. 


. Members are reminded that binding cases for 
Journal Binders the Journal are obtainable from Head Office, 
price 7/6 each post free. The cases, each of which will hold 12 
issues of the Journal, are made of stiff board covered with imitation 
leather cloth, with gilt lettering on the spine. 


6 A number of copies of the following 
Research Publications Research publications are still available 
to members, at the prices stated : 


Report on Surface Finish, by Dr. G. Schlesinger 15/6 


Machine Tool Research & Development 10/6 
Practical Drilling Tests 21/- 
Test Charts for Machine Tools, Parts 3 and 4 5/6 each 


These publications may be obtained from the Production 
Engineering Research Association, ‘Staveley Lodge’’ Melton 
Mowbray, Leics. 


Owing to the fact thatoutput has to be adjusted 
Issue of Journal to meet requirements, and in order to avoid 
carrying heavy stocks, it has been decided that the Journal will only 
be issued to new Members from the date they join the Institution. 


In order that the Journal may be despatched on 
Important time, it is essential that copy should reach the 
Head Office of the Institution not later than 40 days prior to the 
date of issue, which is the first of each month. 
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ESTABLISHMENTS CONDUCTING 
HIGHER NATIONAL CERTIFICATE COURSES 
IN PRODUCTION ENGINEERING 


ENGLAND 


Accrington Technical College. 

Acton Technical College. 

Birmingham College of Technology. 

Bolton Municipal Technical College. 

Bradford Technical College. 

Brighton Technical College. 

Bristol College of Technology. 

Cheltenham — North Gloucestershire 
Technical College. 


Coventry Technical College. 

Croydon Polytechnic. 

Derby Technical College. 

Enfield Technical College. 

Gainsborough Technical College. 

Gateshead Technical College. 

Gillingham — Medway Technical 
College. 

Grantham Technical College. 

Ipswich—School of Technology. 

Keighley Technical College. 

Kingston - upon- Thames Technical 
College. 

Leeds College of Technology. 

Leicester—College of Technology and 
Commerce. 

Lincoln Technical College. 

Liverpool City Technical College. 

London — Borough Polytechnic, 
Southwark. 


London—Northampton Polytechnic. 


London — L.C.C. South East London 
Technical College. 
London — L.C.C. 
Technical College. 
Luton—South Bedfordshire College 
of Further Education. 

Manchester — Municipal College of 
Technology. 

Oxford — School of Technology, Art 
and Commerce. 

Portsmouth Technical College. 

Preston—Harris Institute. 

Rotherham College of Technology. 

Royal Aircraft Establishment Tech- 
nical College, Farnborough. 

Rugby College of Technology and 
Arts. 

Salford—Royal Technical College. 

Smethwick — The Chance Technical 
College. 


Wandsworth 


Southampton — University and 
Technical College. 
Stockport College for Further 


Education. 


Stoke-on-Trent — North Staffordshire 
Technical College. 


Twickenham Technical College. 


Wednesbury — County Technical 
College. 

Willesden Technical College. 
Wolverhampton and _ Staffordshire 


Technical College. 


WALES 


Swansea Technical College. 


Treforest —- Glamorgan Technical 
College. 


SCOTLAND 


Dundee Technical College. 
Edinburgh—Heriot Watt College. 


Glasgow—Royal Technical College. 
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SCIENTIFIC AND MASS PRODUCTION 
ASPECTS OF RESISTANCE WELDING 
by A. J. HIPPERSON, B.Sc.(Eng.), M.Inst.W.* 


Presented to the London Section of the Institution, 13th March, 1952 


ELDING, in one or other of its various forms, is now employed 

extensively in most metal-using industries and its advantages 
over mechanical methods of joining are well-known. Welded 
motor vehicles, bridges, ships and gas turbine engines are now 
accepted facts. The fabrication of high pressure boilers and other 
vessels by welding is not only a tribute to the quality of the results 
which can be achieved, but also shows how the use of welding 
provides the means for avoiding lap or butt strap joints with the 
accompanying elimination of rivet holes and economy in steel 
due to the thinner plates which can be used. In relatively recent 
industries such as those which manufacture automobiles and gas 
turbines, it will be found that almost all the main joints are welded, 
mechanical jointing only being used occasionally. Not much more 
than 50 years ago, however, none of the welding processes suitable 
for mass production had been invented, and the only welding 
process available was the age-old blacksmith’s forge process. 


It will be remembered that the modern welding processes can be 
divided into three main groups as follows:— 


1. Processes using a flame as a source of heat such as the oxy- 
acetylene process. 


2. Processes using an electric arc as a source of heat such as 
metallic arc welding. This is probably the best known and 
most widely used welding process at the moment. 


3. Processes in which the heat for welding is produced by the 
passage of a heavy electric current through the work-pieces 
while they are held under pressure. These processes fall into 
a group generally known as the resistance welding processes, 
the outstanding virtue of which is that they are eminently 
suited to repetition work on account of the ease with which 
they can be automatised, and the inherently short time 
required for welding. 


It is with the resistance welding processes that this paper is primarily 
concerned. 


* British Welding Research Association. 
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The principle of resistance welding was first discovered by British- 
born Professor Thomson towards the end of the nineteenth century. 
The discovery occurred almost by accident while he was lecturing 
to a class of students at the Franklin Institute in America. He was 
demonstrating the function of a sparking coil consisting of a primary 
winding of a few thick turns of wire and a secondary winding 
consisting of a great number of turns of thin wire. By connecting a 
battery momentarily across the primary windings, he induced a very 
high voltage in the secondary winding from which he charged a 
Leyden jar. The question then arose as to what would happen if he 
reversed the process, i.e. what would be the effect of discharging 
the Leyden jar through the thin winding. 


1886 _._-‘_ Before doing this he connected the 
ae terminals of the thick primary winding 
2 together. When the Leyden jar was 


discharged through the thin winding, a 
very high current was induced in the thick 
and, due to the fact that the wire across 
its terminals was only in light contact with 
them, fusion took place firmly uniting the 
wire to the terminals. A weld had in fact 
taken place between the wire and the 
terminals. This experiment preceded the 
patenting of the resistance butt welding 
process by a matter of seven years, and in 
1886 Professor Thomson took out his 
original patent for the first resistance butt 
welding equipment ever used, as shown 
in Fig. 1. This isa direct reproduction from 
Professor ‘Thomson’s original patent 
application in which the transformer is 
THOMSON'S BUTT WELDER SHOwn at the top in a diagrammatic 
_ _.. fashion. It will be seen that the equipment 
A Se aaa is suitable only for small work due to 
1886. Gupreduaion from the limitations of the spring which applies 
original patent application.) the butting pressure, and the limitations 
of the design of the machine itself. The 

method of operation of the equipment is as follows:— 





A high current is passed through the work-pieces, which are 
in the form of rods firmly clamped by means of screws, and when 
the temperature reaches a sufficiently high level, the spring 
pressure is sufficient to cause upsetting and forging of the joint, 
the welding current simultaneously being switched off. 


The principle as used in the first butt welding equipment has 
remained unaltered to this day, but naturally the electrical and 
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mechanical details of the equipment have been considerably 
improved. The main factors entering into the making of a resistance 


| weld of any kind are as follows:— 


1. The magnitude of the welding current. 

2. The time for which the welding current is allowed to tiow, 
and 

3. The pressure on the work-pieces in the area where the weld 
is to be made. 


A-l weenrs 





Fig. 2. Modern flash welder for high speed welding of rails. 
(A.|. Electric Welding Machines, Ltd.) 


Fig. 2, in contrast with Professor Elihu Thomson’s butt welder, 
shows a modern butt welder capable of high speed butt welding 
of rail section. The actual process employed in this application is 
slightly different from Professor Thomson’s butt welding, inasmuch 
as the ends of the work-pieces are brought initially into very light 
contact causing a flashing action between them whilst the current 
is passing as shown in Fig. 3. The weld is finally consolidated by 
the sudden application of a pressure of at least 4 tons per sq. in. cal- 
culated on the weld area. As its name implies, butt welding is 
essentially applicable only to those types of joints which are of the 
end to end variety and which involve similar sections either side of 
the place where the weld is to be made. 
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A logical development of the earliest form of butt welding was 
spot welding, which is suitable for joining sheets together. This 
involves the use of copper electrodes which apply pressure to the 
two sheets to be joined, as shown in Fig. 4. The current is then 
allowed to flow for a short period and pressure then released. A 
spot weld is obtained in the path of current flow, whose diameter is 
approximately equal to the diameter of the electrode tips producing 
it. 

Other forms of resistance welding are seam welding and projection 
welding. Seam welding is similar to spot welding except that the 
electrodes are replaced by copper rollers and the rollers are rotated 
at the same time as the current is passing, in such a way that the 





MAINS 
SUPPLY 








INTERRUPTER 
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MODUL ATOR TRANSFORMER 


The principle of seam welding 


Fig. 5. Principles of seam welding. 


work-pieces are gripped between them as shown in Fig. 5. A series 
of spot welds are produced very rapidly and the speed of rotation 
of the rollers is such that the welds just overlap, thereby producing 
a continuous welded seam. Speeds of welding of 10 ft. a minute on 
thin sheet are not unusual. 


Projection welding is another modification of spot welding and 
the details of types of welds are shown in Fig. 6. In this process flat 
electrodes are used which apply pressure to an appreciable area 
of the overlapping work-pieces which already have been provided 
with projections. These projections localise the current and hence 
spot welds are produced at each point where there was originally a 
projection. The advantage of this process over the ordinary spot 
welding process is that more than one spot can be made in one cycle 
of operations of the welding machine. 


Undoubtedly the most widely used resistance welding process at 
the moment is spot welding, and the greater part of the following 
remarks will be confined to the spot welding process. 
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Fig. 6. Examples of projection welding. 


A modern general purpose type of 
Fields of Application automatic spot welding machine is shown 
of Spot Welding in Fig. 7. This machine is capable of 

producing 100 spot welds per minute 
between two steel plates whose added thickness is about } in. This 
type of machine can be used for a variety of purposes but the work 
involved must always have one thing in common, i.e. it must be 
capable of being brought to the machine and therefore of reasonably 
light nature. Where work intended for spot welding cannot 
satisfactorily or easily be brought to the machine, portable machines 
are required so that the machines can be taken to the work. A 
typical example of a general purpose type of portable spot welding 
machine used in the automobile industry is shown in Fig. 8. These 
two machines indicate, in a very broad sense, the versatility of spot 
welding but there are limiting factors as to its use, primarily the 
thickness of sheet and secondly the material of the sheet. Mild 
steel is easily weldable owing to its reasonably high electrical 
resistance but copper is very difficult to resistance weld, except 
by butt welding, due to its low resistance. Materials of intermediate 
electrical resistance are welded with varying degrees of success; 
for instance, certain brasses and bronzes can be resistance welded 
as also can many of the aluminium alloys, nickel base alloys and 
heat and corrosion resistant steels. A normal maximum added 
thickness of about 3 in. is appropriate to mild steel, but by far the 
great proportion of spot welding work is applied to sheet of the 
order of 16, 18 and 20 s.w.g. Undoubtedly it is in these instances 
where the greatest possible economies can be effected by the use 
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of resistance spot welding. It is not surprising, therefore, to find 
that nowadays most of the welding used in automobile construction 
is spot welding; and sheet metal fabrication such as steel furniture, 
holloware, gas turbine engine components and the like, are largely 
spot welded. 








Fig. 7. Modern general purpose type of automatic spot 
welding machine. 


A large proportion of the research and 
Scientific Aspects experimental work conducted in this coun- 


of Spot Welding try in the last few years on resistance welding 
has been directed towards the general 


problem of improving the quality of welds and the consistency of 
weld strength. 
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Fig. 8. General purpose portable spot welding machine as used in automobile 
industry (Sciaky Electric Welding Machines Ltd.). 


As regards spot welding in particular, much has now been done 
to rectify the position of disrepute into which this process was 
tending to fall as a result of the inferior results obtainable from 
inexperienced operators, and from machines equipped with 
inefficient control gear. 


One of the first reactions experienced by newcomers to spot 
welding is that the process does not usually appear effectively to 
fuse the metal of the components, and owing to the fact that the 
cycle of operations of the machine required to complete a weld is 
over in such a very short time, the whole business is eyed with a 
great deal of suspicion. The newcomer’s subsequent experience 
proves that the spot welding machine, properly set, produces welds 
which, when tested to destruction, will tear the parentds‘ we rather 
than fail through the weld. Sections cut through such metal reveal 
good, cast weld nuggets,” reasonably free from porosilty and of the 
specified size. Fig. g shows the dimensions of a section of a spot 
weld, these dimensions having now become regarded as standard 
for mild steel. 
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Fig. 9. Standard spot weld dimensions (B.W.R.A,). 











The first requirement of good quality spot welding is, of course, 
good quality equipment. It is imperative that such equipment is 
of ample capacity for the work in hand, both electrically and 
mechanically. Even for the welding of mild steel, which can be 
regarded as being the material most ideally suited to spot welding, 
B.S. 1140 makes it quite clear that the operation of the welding 
machine should be entirely independent of the operator, whose sole 
responsibilities should be confined to loading or positioning the 
work for spot welding, and to depressing the initiating switch which 
sets the machine in operation. The actual cycle of operations 
automatically performed by the machine once the initiating switch 
has been depressed should be as shown diagrammatically in Fig. 10, 
as follows :— 

1. Head pressure is applied, causing the electrodes to apply 

force to the work-pieces. 
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Fig. 10. Cycle of operations of spot welding machine. 
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2. Atter pressure has been built up on the work, welding currei: 
is caused to*flow. 

3. Welding current continues to flow for a time determined by 
the weld timer, which has been pre-set, pressure still being 
maintained. 

4. Weld current is cut off at the end of the pre-set time. 

5- Welding pressure is maintained for a minimum of 1/20 
second after current is cut off. 

6. - Pressure is released, and the machine is returned to a 
condition where it is ready to recommence the same cycle 
of operations. 

For materials other than mild steel, the cycle of operations may 
be different from the foregoing. For instance, spot welding machines 
for aluminium and its alloys may be provided with means for a 
variable pressure cycle, so that the load applied to the work is not 
constant, but follows a definite changing pattern during welding. 
A.C. welding current may now be provided by means of a simple 
welding transformer; to-day, stored energy machines are often 
more popular owing to their very much lower demand on the 
supply mains. One of the latest light alloy spot welders which is at 
present exciting a good deal of interest is one incorporating a new 
three-phase system, and in which immediate adjustments are 
possible to current wave form, a balanced load is presented to all 
three phases of the mains, and the actual kVA demand is extremely 
small in relation to the output of the machine. 

The second requirement of good quality spot welding is the 
use of optimum machine settings. A large number of combinations 
of current, time and pressure are available, many of which will 
produce a weld of the required size. An optimum machine setting 
can be defined as follows :— 

**A machine setting which will produce a weld of the required size and 
quality, and which will give a minimum of variation in weld size and quality 
when unavoidable variations occur in such factors as supply voltage, air line 
pressure, electrode tip size, fit-up of the assembly, etc.” 

The importance of the use of optimum settings for spot welding 
in production cannot be over-emphasised. Optimum settings 
cannot, however, make up for deficiencies in welding equipment 
and component design, neither can they put to rights negligence on 
the part of the maintenance engineer. 

The British Welding Research Association’s work on resistance 
welding has been directed principally to the determination of 
optimum settings for various processes and materials. For instance, 
best settings have been determined for spot welding of mild steel 
and various aluminium alloys, and for the projection welding of 
sheet steel components and studs and bolts to sheet. As an example 
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of the enormous amount of work this involves, the relatively simple 
question of the determination of optimum settings for welding mild 
steel will now be discussed. 

In the spot welding of mild steel, three principal machine 
variables are involved, namely :— 

1. Magnitude of welding current. 

2. Duration of welding current. 

3. Magnitude of welding pressure. 

Obviously, the higher the welding current used, the greater is 
the heat generated, and the longer the time of current flow, the 
greater again will be the amount of heat generated. High pressures 
produce less heating than low pressures, all other factors remaining 
constant, because of the decrease in contact resistance thereby 
obtained. 

The procedure in the early days was to select at random machine 
settings which were thought might be appropriate for a given 
application and after a few trials, one or other of the welding 
variables would be altered to attempt to obtain the type and size 
of weld required. In the absence of suitable measuring instruments, 
these trial and error methods were very hit and miss, and even when 
apparently satisfactory settings had been obtained, there was no 
guarantee that these settings would give greatest possible weld 
strength consistency from one weld to the next. Again, each different 
application involved such trial and error methods, which, in turn, 
involved a considerable amount of time waste, uncertainty still 
being present even when production was commenced. By virtue 
of these facts, the B.W.R.A. saw fit to put in hand extensive series 
of investigations to define once and for all the effect of each of the 
welding variables, and to define optimum machine settings, thereby 
largely eliminating exploratory tests on the part of the user of 
resistance welding before starting a new job, and giving him the 
satisfaction of knowing that the use of such optimum settings would 
ensure optimum results. 

Briefly speaking, the larger part of this experimental work was 
done by the old but infallible slogging method of determining the 
effect of different values of each variable, keeping all others constant 
while the one under consideration was being examined. At each 
setting used, ten single spot weld specimens were made, all values 
of machine settings were recorded, and details taken of the weld 
size, strength and surface indentation. In this way, not only was it 
possible to determine the average results produced by each machine 

setting, but it was also possible to determine the consistency with 
which welds could be produced at each setting. The test procedure 
was as follows :— 

Using a given transformer tapping, and setting the weld time 
to one cycle, ten welds were made for subsequent strength testing 
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by the tension shear test. The weld time was then increased to 
3 cycles, and a further set of specimens were made. This was 
continued in the case of 2 x 14 s.w.g. mild steel sheet, up to 40 cycles, 
the pressure and current being kept constant all the time. All 
the specimens were then tensile tested, and the average weld 
strength was plotted against welding time, as shown in Fig. 11. 
This was repeated for various values of welding current, keeping 
electrode pressure constant. In this way, various curves relating 
weld strength to welding time were obtained, each being at a 
different current. By careful examination of additional specimens 
and observations of welding characteristics, it was possible in this 
graph to insert certain boundaries or parameters within which 
reasonably satisfactory welds could be obtained. The area shown 
shaded in the graph represents these reasonably satisfactory con- 
ditions, and is bounded at the bottom by a line of insufficient fusion, 
or by a line outside of which the maximum weld strength scatter 
at any setting exceeds +10 per cent. of the average value obtained 
at that setting. The area is bounded at the top by a curve above 
which the surface indentation caused by the electrodes exceeds 
10 per cent. of the sheet thickness, or by a line above which excessive 
metal expulsion occurs from the weld. The graph is representative 
only of one electrode pressure, namely, 10,000,lb. per sq. in., and 
so the entire experiments were repeated for other values of electrode 
pressure, viz. 5,000, 15,000 and 20,000 Ib. per sq. in. In this way, 
complete data became available covering a wide range of current, 
pressure and time, from which it was possible to specify a single 
optimum setting for 14 s.w.g. sheet. 

















Fig. 11. Relationship between weld strength, etc. 
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Further tests covered 20, 18 and 16 s.w.g. sheet, and work now 
in hand is devoted to 24 and 12 s.w.g. sheet, from which it can be 
seen that the range now covered should include most industrial 
applications of spot welding. 

A series of graphs was obtained from this work similar to that 
shown in Fig. 11. Obviously, some portions of the shaded area are 
better than others from the production point of view. For instance, 
short times are preferable to long, but the drawback to very short 
times is that the slope of the strength/time graph is steep. Again, 
settings towards the lower boundary are undesirable because a 
slight drop in line voltage would drop the welding current to a 
dangerous value. Taking all these things into account, it may be 
said that the optimum values finally recommended are reasonably 
well on the flat portion of the strength/time curve, and are high in 
the shaded area. These recommended settings for mild steel are 
shown in Table I, which covers thicknesses from 14 to 20 s.w.g. 
inclusive. 


TABLE I 


Optimum Settings for Welding Two Equal Thicknesses of Low Carbon 
Mild Steel Sheet. 








Sheet Thickness | Electrode Electrode| Weld Welding| Weld 
in. s.w.g. | tip dia. force time current | Strength 
| (in.) (lb.) (cycles)  (amps.) | (lb.) 
036 20 * 275 10 8,000 | 1,100 
‘048 18 32 375 15 g,000 | 1,400 
064 16 } 500 17 g,000 | 2,200 
080 14 dr 770 20 12,000 | 3,700 














This type of experimental work in various fields of resistance 
welding can be said to be of direct interest to the Production 
Engineer, because it puts at his disposal machine settings which are 
based on sound principles, and it gives him the opportunity of 
proceeding without worry as to the possibility of the existence of 
better settings. The work also brings out the importance of other 
factors such as details of installation and maintenance of resistance 
welding equipment, which summarised are as follows:— 

1. The electrical supply and mains wiring should meet the 

requirements of the equipment. 

2. Automatic plant is preferable to manually operated equip- 

ment, but timers, air valves, solenoids, etc., must be effectively 
maintained. 
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3. Internal water-cooling of equipment, particularly electrodes, 
is of primary importance. 

4. Electrode tip shape must be properly maintained. 

5. Good electrical contact between the parts of the secondary 
circuit of the machine where current is very high is of 
considerable importance in helping to ensure constant 
welding current. 

6. Care must be taken to ensure that jigs forming current 
carrying parts of the secondary circuit should be of high 
conductivity material, and care must be taken in their design 
to ensure that they do not by-pass welding current. 


The outstanding virtue of spot welding from 
Mass Production the production aspect is the incredibly short 
Aspects of Spot time required to complete a weld. For 
Welding instance, in spot welding two steel sheets, each 

20 s.w.g. in thickness, welding current is 
flowing for a matter of ten cycles, that is 1/5 second, and in a 
well-designed machine, the overall time for the complete cycle of 
operations between the electrodes closing on the work and returning 
to their original position may be only 2/5 second. All too often, 
the enormous productive potentialities of resistance welding are 
lost by inefficient handling methods and unsuitable or non-existent 
jigs. Spot welding is, as its name implies, an intermittent process, 
involving the handling and positioning of the work-pieces and 
sometimes the welding machine itself. Even in a long spot welded 
seam, it is not unusual to encounter spot welding speeds reaching 
only a maximum of 20 welds per minute. This means that 3 seconds 
are required for each weld, during which time welding current is 
flowing for only 1/5 second, and the duty cycle of the welding 
transformer is as low as 7 per cent. The Production Engineer who 
allows his welding equipment to operate under these grossly 
inefficient conditions consoles himself with the fact that the total 
cost of making 1,000 welds is still less than four shillings. This 
assumes the use of a small general purpose automatic spot welder, 
operating for a 40 hour week for 50 weeks in the year, and 
includes :— 

10 per cent. machine depreciation; 

Operator’s time; 

Cost of electricity, compressed air and cooling water; 

Cost of electrode materials, redressing and replacement. 

In the spot welding of aluminium alloys, as distinct from clean 
bright mild steel sheet such as is used in the automobile industry, 
many other additional operations are required, principally those 
connected with the removal of the surface oxide film. Unless this 
oxide film is removed, weld strength is erratic, and electrode 
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tip contamination is pronounced. The preparation of the aluminium 
sheet for good quality spot welding involves at least a degreasing 
operation and a cleaning operation. These additional operations 
reduce the prospective savings of spot welding of light alloys as 
compared with riveting, but, even so, economies can still be effected. 
A recent examination by the Society of British Aircraft Constructors 
compared the cost of spot welded hatch covers with riveted 
ones. These hatch covers were 8 feet by 3 feet, containing 534 rivets 
or welds which attached “ top-hat ”’ stringers to a 22 s.w.g. alclad 
skin. The detailed comparative analysis of costs showed that the 
saving by spot welding was 54 per cent., that is to say, riveting 
costs were more than double spot welding costs. 


Spot welding with general purpose equipment is often necessary 
where a variety of work has to be catered for on a single machine. 
In large quantity production, however, special purpose equipment 
can give better results economically, due to the fact that production 
costs can be cut by the savings in man-hours. It will have been 
observed that the general purpose spot welder makes only one 
weld in each cycle of operations, since only one pair of electrodes 
is used. If more than one weld is made at one time, however, 
obvious economies can be secured, provided always that additional 
manpower is not involved. In the last few years, machines with two, 
four and even more heads have been creeping into use, culminating 
in the large multi-point spot welders installed by some of the most 
progressive of our motor manufacturers, in which hundreds of 
welds are made in one operation. 


The main difficulty which presents itself to the prospective user 
of such large resistance welding machines is the high capital cost 
of the equipment, but this would not be an insuperable problem 
if the machine could remain in use for a number of years. In 
automobile construction, design changes necessitate different 
electrode arrangements, and, on the face of it, this would seem to 
involve scrapping old equipment and installing new when com- 
ponent design changes arose. This problem has been largely 
overcome by using compact, standard transformers, standard 
electrodes, and standard hydraulic guns and standard fittings, so 
that a design change can be catered for simply by re-orientation of 
the detailed equipment, besides simplifying maintenance. 


Modern large multi-point spot welding machines fall into three 
main groups, namely :— 


Hydromatic machines; 
Ultra-speed machines; 
Multi-transformer machines. 
The most popular and versatile of these is the multi-transformer 
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system, and multi-spot welding machines in use in this country 
at the moment are almost entirely of this type. All three types have 
several things in common, however, as follows :— 

They are all automatic in operation; 

All processes have welding guns which are hydraulically operated. 

The need for automatic operation in multi-point welding is 
obvious in the interests of speed and accuracy in sequencing the 
various electrical and mechanical operations. Hydraulic operation 
of each electrode assembly is necessary in preference to air operation 
for reasons of space economy. Hydraulic cylinders are normally 
between 1 and 14 inches in bore, operating at 150 to 350 lb. per 
square inch, whereas corresponding air cylinders to give the same 
force with an air line pressure supply of 80 lb. per square inch would 
have to be many times larger. Welds are often so closely pitched as 
to preclude the use of air cylinders, bearing in mind that each 
electrode must have its own individual cylinder to ensure the 
correct pressure at each point. 

The hydromatic machine is one in which the electrodes make 
contact with the work in rapid succession, not more than one 
electrode or one set of electrodes being in contact with the work 
at any given time. This arrangement allows the use of a single 
transformer and a common electrical mounting for the moving 
electrode assembly. A hydraulic distribution system controls the 
sequence in which the electrodes operate, and welding current can 
only pass through that electrode in contact with the work. Fig. 12 
illustrates the principle of the hydromatic machine. 


COMTACTOR THE WELOING CURRENT TIME 1S CONTROLLED 
(MDIVIDUALLY TO EACH GUN AFTER THE GUN 
ELECTRODE 1S UNDER PRESSURE ON THE WORK) 
GY THE TIMER AND ELECTRONIC CONTACTOR 
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Schematic view of the hydromatic system for automatic spot welding. 


Fig. 12. Principle of hydromatic welding machine. 
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Schematic view of the ultraspeed system for automatic spot welding. 
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Fig. 13. Principle of ultra-speed welding machine. 


The ultra-speed system differs from the hydromatic system in 
that all electrodes are brought into contact with the work simul- 
taneously, instead of mechanically operating them in sequence. 
Basically a single transformer is still used, however, and spot welds 
are made in rapid sequence by commutating welding current from 
one electrode to the next by means of a special secondary current 
distribution switch, as shown in Fig. 13. A timer is so arranged that 
the transformer is fired during the time that the moving brush is in 
contact with a segment of the commutator. A typical ultra-speed 
machine for welding together two car door half-pressings is shown 
in the illustration, Fig. 14. The go welds around the door are made 
in 15 seconds, allowing 6 cycles for each weld and 4 cycles “ off” 
time in between each. Since two doors are welded simultaneously, 
one on either side of the machine, the overall result is that 180 welds 
are made in 15 seconds, and one operator can look after the entire 
machine. 


The principle of the mutli-transformer spot welding machine is 
illustrated diagrammatically in Fig. 15. Series welding is used 
extensively in the multi-transformer method, in which two welds are 
made with each transformer secondary winding. All electrodes 
apply pressure to the work simultaneously, and all transformers can 
be fired simultaneously provided the mains supply is adequate; 
alternatively, the transformers can be fired in groups. 
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Fig. 14. Typical ultra-speed machine used for welding automobile 
(Volkswagenwerke). 








WELDING 
CONTAC TOR 


SMALL ADEQUATE 
TRANSFORMERS 
FOR OMLY 2,4, 6, 
OR 6 WELDING GuNS. 


MYORAULIC 
PRESSURE TO ALL 
GUNS SIMULTANEOUSLY 

or 





ALL GUNS, IF SPRING: 
LOADED DEPRESSED 
SIMULTANEOUSLY 





Schematic view of multiple-transformer system for 
automatic spot welding. 


Fig. 15. Principle of multi-transformer welding machine, 
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SCIENTIFIC AND MASS PRODUCTION ASPECTS OF RESISTANCE WELDING 


In addition to the enormous production capa- 


The Multi- bilities of the multi-transformer system, it is of 
Transformer importance to note that the positioning of each 
System weld is very accurate, and distortion due to 


welding is almost entirely eliminated, since all 
electrodes apply pressure simultaneously. This raises another 
interesting feature, that is, the total load applied by all the 
welding guns. If, for example, each hydraulic gun applies a force 
of 500 Ib. to each electrode, and assuming 100 guns on a machine, 
the total reaction is 50,000 lb., or over 200 tons. This accounts 
for the very robust and press-like appearance of the multi- 
transformer machines, and the fact that they are commonly referred 
to as “ press-welders.” 

Two main types of press-welding machines have been installed 
in the new Vauxhall production line, the four pillar type and the 
open-faced type. Fig. 16 shows a four pillar type of press welder, 
which weighs 12 tons, and is built to withstand a 30 ton reaction 
from the force applied by all the welding guns. It is an upstroke 
machine, and the lower platen can be raised and lowered through a 
distance of 18 in. to give the necessary clearance for loading the 
components to be welded into position, and for ejecting the welded 
assembly afterwards. The stroke of the hydraulic guns carrying the 
electrodes is very small, rarely exceeding one inch. The motive 
power for raising and lowering the table is supplied by a 10 h.p. 
electric motor situated on the crown of the machine, and it imparts 
motion to the table through a two-throw crankshaft and a system of 
connecting rods and levers, in such a way that the table is virtually 
mechanically locked in the “ up ”’ position when ready for welding. 

The machine is provided with its own self-contained hydraulic 
unit for supplying pressure to the welding guns. The unit consists 
of a hydraulic pump, an accumulator, and various solenoid operated 
and change-over valves, and much of this can be seen on top of the 
machine. The welding controls are housed in a steel cubicle not 
shown in the illustration, and include an auto-transformer, heat 
control switches, ignition contractors, and a mechanical timer for 
operating the welding sequence. With these new machines, it has 
been possible to economise greatly in floor space, and to halve the 
number of operators required for door production. The door 
assembly line is a continuation of the press shop line, so that the 
pressed panels pass in a continuous flow into the welding assembly 
line. The welding line includes five press welding machines, and 
mechanical handling methods between machines have received 
special attention, in addition to automatic ejection of welded 
assemblies from some machines. The line has been designed to 
manufacture all four doors, and the luggage trunk lid, so that five 
complete changes of tools are involved on the machines, a change 
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Fig. 16. Four pillar type press welder (Vauxhall Motors). 


occurring every few days. Tool changing may at first appear to be a 
formidable task, but this is not so. Each set of tools is a unit in 
itself, which can be very quickly unloaded from the press by means 
of a five-ton fork lift truck. During its idle period, each set of tools is 
serviced by the maintenance department ready for the next 
production run. 
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Fig. 17. Smaller open-faced press welder (Vauxhall Motors). 


A most important feature of the multi-transformer press welding 
machine is the design of the transformers. They must be extremely 
compact and robust, yet give ample output to cover all classes of 
work. The transformers used are standardised, and are of 30 kVA 
capacity, and occupy less than } cu. ft. The core is of “ Hyperil ” 
material, the flux density being 17,000 lines per sq. cm. as compared 
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with about 11,000 lines for ordinary transformer primary; current 
adjustment being obtained by the master auto-transformer in the 
control cabinet. Each transformer has two single-turn secondary 
windings, each capable of producing two series welds, i.e. each 
30 kVA transformer can produce a maximum of four welds. Fig. 17 
shows a relatively small open-faced press welder, capable of with- 
standing a maximum reaction of 5 tons. It is suitable for welding a 
large variety of small components, not only those encountered in 
the motor industry, but also many other spot welded sheet steel 
assemblies. 

7. Multi-point machines involve no new welding principles. They 
are but a logical development of the earlier spot welding machines, 
taking into account, as they do, the need for cheaper and faster 
production. They have given Electrical, Mechanical and Production 
Engineers many headaches in their development, but the final result 
achieved is worthy of a great deal of admiration. Owing to their 
very high initial cost it is not economical to use them on anything 
but mass production work, but where such production is required, 
their use carries with it a very high output, substantial reductions 
in floor space and number of operators, practically no distortion, 
and a product of the highest quality and consistency. 
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Publications of the Joint 
Committee of the Institute of 
Cost and Works Accountants 
and the Institution of 
Production Engineers 





INTERIM REPORT 1/6d. 
ON MEASUREMENT (°°CKmpER 
OF PRODUCTIVITY 


Sole Distributors: MacDonald & Evans Ltd., 
8 John Street, Bedford Row, London, W.C.| 


(post free) 





MEASUREMENT OF 

PRODUCTIVITY — — 2/- 
APPLICATIONS AND = (post free) 
LIMITATIONS 





MEASUREMENT OF 


PRODUCTIVITY — READY 
WORK STUDY OCTOBER 1952 
APPLICATION AND 

TRAINING 


Sole Distributors: Gee & Co, (Publishers) Ltd., 
The City Library, 27/28 Basinghall Street, London, E.C.2 





INSTITUTION 
AWARDS 





Lord Austin Prize 


This prize consisting of books and/or instru- 
ments together with a certificate, is presented 
annually for the best Essay submitted by a 
Graduate of the Institution. Details of con- 
ditions,are published In the Journal each year 


Hutchinson Memorial Medal 


A medal is awarded annually for the best 
paper presented to a Section by a Graduate 
of the Institution. 


institution Medals 


Silver medals are awarded each year for the 
best paper presented to a Section during the 
year by (a) a member, and (b) a non-member. 


Schofield Travel Scholarships 


The Scholarships provide for two Graduates 
each year to spend six months on industrial 
study visits in selected overseas countries. 
Details and conditions of the Award are pub- 
lished each year in the Institution’s Journal. 
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Reh Tees a ae 2/6 
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Fertilizers (Superphosphate and Compound) __.... 3/- 
Electric Motor Control and Switch Gear ..... _..... 2/- 
Crop eee ek ee 3/6 
Ronee = Ge a 3/6 
Disco! Resetietitee 3c: oS... SS SSS 3/= 





These Reports may be obtained from the 
Offices of the Council, 21, Tothill Street, London, S.W.1. 
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BORING MACHINES LATHES DRILLING MACHINES PORTABLETOOLS SLOTTING MACHINES 






PLANING MACHINES MACHINE SHOP ACCESS SHEARING MACHINES 




















LOCOMOTIVES - CRAL »RABS - EXCAVATORS 





COMPRESSORS PNEUMATIC TOOLS 


POWER HAMMER 





WELDING PLANT WINCHES - HOISTS 
BOILERS PANS ° 
MACHINE TOOLS 


HYDRAULIC PLANT 
FOUNDRY ACCESSORIES = OVELS DUMPERS 
CONCRETE MIXERS - LADDERS - SCAFFOLDING 


STORAGE TANKS - FURNACES - CONVEYORS 


EXCAVATORS 


Whenever you require plant or machinery it 
is worth bearing in mind that WARDS might 
have just what you need—new, rebuilt or 
secondhand—in stock, ilable for i di 
delivery, at one of their many depots. 


The Albion Machinery Catalogue lists these holdings— 
200 pages comprehensively describing their stocks of 
machinery throughout the country. 


HAVE YOU HAD YOUR COPY? 























ARD LID = 
ALBION WORKS - SHEFFIELD pag 


TELEPHONE: 2631! (22 LINES) * TELEGRAMS “FORWARD, SHEFFIELD’ 
LONDON OFFICE: BRETTENHAM HOUSE - LANCASTER PLACE : STRAND W.C.2 
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HOW TO STRETCH YOUR FACTORY 


AVA ee a 


SPACE WASTED 


\ wl/ 











When goods are heaved and humped about by hand you need lots'of expensive 
space—or work areas are cramped and cluttered, workers are heldup .... . 


++ 


When you put overhead space to work, using handling gear, everybody has 
more room, hold-ups don’t happen, every foot of space is working space . . . 

















_—_ OUT FOR IDLE MACHINES, operators taken from the job, work-space cluttered up. 

You'll find one major cause—faults in handling. A well-planned handling installa- 
tion produces more from the same floor space, puts unused overhead space to work, 
saves manpower, reduces scrap. You will find 
in KING booklets details of installations 
ranging from a single electric pulley block to 
comprehensive layouts of Overhead Runways, 
Chain Conveyors, Floor Conveyors and Cranes 


KING 





SPECIALISTS IN 
MECHANICAL HANOLING 


Write for Illustrated Booklet MY50A 





| THE KING ‘POWER-PULLED JUNIOR’ 
| overhead conveyor speeding up assembly at 
Hoover's famous factory. 


GEO. W. KING LTD., 502 WORKS, HITCHIN, HERTS. 
TEL: HITCHIN 960 AND AT STEVENAGE. 
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- —_ The Gledhill-Brook Company was 
ic intimate with the early problems 
associated with the design and 
# production of time recording 








machines, and was first In produc- 
ing efficient electric impulse 
recorders with accurate time- 
keeping free from dependence on electric frequency or external 
influence. Wages and cost methods have a time basis — that 
is where we are concerned to help. 

A large number of time recording models is now available 
covering most of the known needs for wages and labour cost 
control. One of industry’s immediate 

needs Is the reduction of waste—the 

waste of time that costs money. 








CLEDHILI: BROOK | 


TIME RECORDERS 





GLEDHILL-BROOK TIME RECORDERS LIMITED 
20 EMPIRE WORKS HUDDERSFIELD 
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Its “Mew... 


it’s an outstanding development in Oil-Fog lubrication... 


7 it’s 


"I sae? Page a 


4 se ee es : 





WHAT IS MICRO-FOG? MORE UNIFORM 

It is a finer oil-fog produced by the Each drop of oil is broken down 

new Norgren Micro-Fog lubrica- into very fine particles of uniform 

tor, allowing greater uniformity of size making a true fog capable of 

oil flow and giving better lubrica- lubricating thoroughly all parts 

tion than ever before. reached s air— particularly the 
most closcly fitted moving parts. 


TRAVELS FURTHER 


This finer fog remains in suspen- CUTS MAINTENANCE COSTS 


sion, enabling greater distances By its greater efficiency in oper- 
to be covered and several lines ation, its increased service and 
supplied at the same time from © lower upkeep costs, the new 
one lubricator. Norgren Micro-Fog lubricator is 


a great advance in the technique 
of tubrication. 








See the Micro-Fog system at: 
} THE INTERNATIONAL Specially engineered for 
MACHINE TOOL EXHIBITION HIGH-SPEED SPINDLE LUBRICATION 
Stand No. 251. 2nd Floor SMALL TOOL LUBRICATION 
EMPIRE HALL, OLYMPIA MULTI-POINT LUBRICATION 
SEPT. 17—OCT. 4 1/4” B.S.P, SIZE ONLY 











Full details from: a) 


C. A. NORGREN LTD, SHIPSTON-ON-STOUR, WARWICKSHIRE. Tel. Shipston-on-Stour 110 & 106 
London Office: KENT HOUSE, 87 REGENT STREET, LONDON, W.1. Tel. REGent 2951 
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Each cleaning problem studied individually F 









INDUSTRIAL 
CLEANING 
MACHINES 


This illustration shows 
amachinecleaning 
crank cases in the pro- 
duction line. 

It is equally capable of 











cleaning small parts in Photographs by courtesy of ** Machinery.” 
baskets. 
Sole Agents for Great Britain : R| 
GEO. H. HALES MACHINE TOOL CO. LTD., Victor House, 1, Baker St., LONDON, W.] 
Designed and Manufactured by : KLI 


BRATBY & HINCHLIFFE LTD., SANDFORD STREET, ANCOATS, MANCHESTER 4 
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Installations of today have not reached their 
high standard through chance selection of 
materials. Klingerit Jointing is well established 
for dependability and performance. 


The “Book of Klinger Fointings” containing full 
techmical data will be sent free on request. 


RICHARD KLINGER LIMITED 


KLINGERIT WORKS - SIDCUP - KENT - Tel: FOOTSCRAY 3022 





— Alae 
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Wood Screws, Metal Threads and Self Tappers 
are all available with Phillips recess heads. 


driver bits as well as hand drivers are available for Phillips heads. 


Screw Division: Box 24, Heath Street, Birmingham, 18. 


Many types of screws and head styles are now available with Phillips recess 
heads. The special Phillips driver mates perfectly with the recess head and 
cannot slip. There is no risk of injury to the operator or damage to the article. 


This makes for faster, more efficient work with less strain on the user. Power 


FULL DETAILS ON APPLICATION TO (6 K4 N 
GUEST KEEN & NETTLEFOLDS (mipianps) LTD. 


$/P/2101 
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ye | SMALL TOOLS AND 

: ACCESSORIES IN STOCK 
= TWIST DRILLS, CARBON AND HIGH SPEED; 
4 DRILL CHUCKS, PRATT LATHE CHUCKS, 


REAMERS, HAND AND MACHINE; VICES, BENCH 
AND MACHINE; ECLIPSE MAGNETIC CHUCKS, 
COVENTRY QUICK-CHANGE DRILL CHUCKS, 
SOCKETS AND SLEEVES, COVENTRY SAFETY 
TAPPERS, MILLING CUTTERS, COVENTRY 

AND LANDIS DIEHEADS, OPTICAL MEASURING 
INSTRUMENTS. 


cess ETC. ETC. 
and 


cle. 
STOCK LIST No. 3 ON REQUEST 


wer 


Please send enquiries to Small Tool Dept, Red Lane Works. 


N Telephone: 89221 (10 lines) 


ALFRED HERBERT LTD - COVENTRY 


P/2101 
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Because we can undertake big pressure die castings 
up to 23 Ib., and a projected area of 400 sq. ins. in Mazak, and up 
to 9 lb., and a projected area of 130 sq. ins. in Aluminium, or 


tiddlers as small as the smallest slider of a zip fastener. 


the whole in one 


BRITISH DIE CASTING AND ENGINEERING CO. LTD. 
PEMBROKE WORKS - PEMBROKE ROAD - LONDON, N. 10. Tel: Tudor 2594-5-6 





WEST CHIRTON TRADING ESTATE . NORTH SHIELDS - NORTHUMBERLAND. NORTH SHIELDS 2100 
CRC 19 
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AUTO NUT 
Ai ktg tim TAPPERS 





FEED, TAP 
AND EJECT 
CONTINUOUSLY 


—at the touch 
of a button 


NOTE THE HOPPER FEED 





These fully automatic nut tappers have interlocked controls; and PRODUCTION DATA 

are virtually foolproof. The producti btained is depend No. 0—90—110 nuts per min. 
only on the quality of the nut blanks the cleaner and more accurate No. 1—9 —I05 nuts per min. 
they are, the greater the production. Class 3 and Class 4 tapped No. 2—74—90 nuts per min. 
holes are easily obtained with standard taps. No. 3—55—75 nuts per min. 


Available in 4 sizes: 
No. 0:—No. 4—10 B.A. No. |:—Nos. 2—4 B.A. 
No. 2:—No. 3 B.A.—5/16—24. No. 3:—5/16” to }”—20. 


WRITE =OR DETAILS. 
SEE OUR EXHIBITS AT THE MACHINE TOOL EXHIBITION STAND No. 62 GRAND HALL 


GASTON E. MARBAIX LTD 
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Tecalemit lubrication sys- 
tems—fully automatic, 
semi-automatic or manu- 
ally operated—feed every 
bearing with the correct 
amount of oil or grease 
at the correct intervals 
of time, regularly ... 
unfailingly ... efficiently. 
A Tecalemit engineer will 
gladly call to discuss your 
particular lubricating prob- 
lems with you. 





on A camshaf ie 














An Qecentri , 
” ccentric : 


mounted 





SPEEDII 
PRODUC 
‘PROTEL 


. refused to be convinced that TURIN 


automatic lubrication could 
reduce breakdowns by 80°. 
Waving an oil can above his head, 
he shouted, “All these modern 
improvements lead to unrest and 
anarchy!” “Tl admit,” said the 
Tecalemit man _ quietly, “that 
automatic lubrication does incite 
machines to more revolutions !” 
At this the eccentric became more 
and more heated and, not having the 
benefit of automatic lubrication, even- 
tually had a seizure from which 
he never recovered. 


‘TECALEMIr 


The Authority on Lubrication 
PLYMOUTH, ENGLAND 
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SPEEDING 
PRODUCTION ON 
‘PROTEUS’ PROPELLER 
TURBINE ENGINES 


At The Bristol Aeroplane Co. Led. 
shroud-plates for the “Proteus” pro- 
peller turbine engine are ground to 
close limits and the highest possible 
standard of finish on this PRECIMAX 
model RS 36 rotary table surface 
grinder. The plates, 27}in. dia., are 
ground on a 2in. wide surface. 


JOHN LUND LTD CROSS HILLS KEIGHLEY  YORKS 
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SURFA 
THE MACHINE TOOL APPROACH TO 
HARDEN 























C\ 
p roduct Shock absorber piston rods. 
process Harden surface to 4” of each end. 
output 1,000 x 64” or 700 x 94” rods per 
hour. 
eq ui pme nt Birlec 25 kW progressive induc- 


tion hardening machine. 


work cost 0.13d. to 0.20d. per rod. 


Handsomely beating the specified production rate, this 
Birlec surface hardening unit delivers straight, scale-free, 
uniformly treated piston rods which require no further 
finishing operations. Automatic control ensures constant, 
high quality without skilled labour. 





Hand-operated 
Birlec unit for the 
selective surface 
hardening of distributor 
shafts, 









Other advantages of Birlec induction heating ‘‘machine 
tools’’ (now installed in many automobile and other mass 
production plants) are outlined in Publication No. 78C. 


May we send a copy? 


BIRLEC LIMITED 
ERDINGTON: BIRMINGHAM 24 


Telegrams: EAST 1471 (9 lines). Telegrams: Birlec, Phone, B’ham 





INDUCTION 
DIVISION 
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The Duck-billed Platypus, found only in certain parts 
of Australia, is unique in many ways. It is 
the only mammal which lays eggs — bas 
webbed feet and suckles its young. 
Once highly sought after for its dense 
p= brown fur, it is now protected by the 
Australian Government. The Platypus 
is designed to do the job — many jobs which 
no other animal in the world can do. Could you? 










perfectly designed to do the job 


The HSF 25 is designed to do the job of hardening and 
secondary treatments of high-speed steel tools, and is 
made to meet the requirements of the average tool room. 
When output does not justify separate secondary harden- 
ing, the pre-heating chamber is used for the lower 
temperature operation as well. Ease of control, high 
thermal efficiency, uniformity of temperature coupled 
with all the advantages of electric heating make the 
HFS 25 an outstanding furnace. Write today for brochure. 


Wild-Barfield 


Electric Furnaces 








FOR ALL HEAT-TREATMENT PURPOSES 





WILD-BARFIELD ELECTRIC FURNACES LTD,, ELECFURN WORKS, WATFORD, HERTS. PHONE : WATFORD 6091 (0 LINES) 











BES 


LINES) 
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ALOCLENE. 


ENSURES A PERFECT SURFACE FOR PAINT ADHESION ETC 








SPECIALISTS IN INTERMEDIATE METAL PROCESSING 
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HARPER ROAD - WYTHENSHAWE - MANCHESTE 
PHONE WYTHENSHAWE 2215. GRAMS PNEUVOOLSE, PHC 








act” JIGS-FIXTURE 
& GAUGES 


PRESS TOOLS - MOULDS AND 
SPECIAL PURPOSE MACHINES 


of all hinds 


Up-to-date shops specially laid out a 
equipped for making, on a productic 
basis, every type of precision grou 
gauges; limit snap, form, calliper, tape 
and special purpose gauge, as wel 
jigs and fixtures of all kinds, press tools, mould 
and special purpose machines. Highest cla 
workmanship and accuracy guaranteed. ; 


i 


| 
| 

















G.P.A. TOOLS & GAUGES LIMITED Rg 





G saranteed Precision A ceurac} Tel 


Members of the Gauge & Tool Makers’ Association 





HEST 
5, PHO 





| 
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AIR CompressorS 








We have standard types for all capacities 


and pressures and can supply the most 


efficient and reliable machine for any duty. 


/REAVELL & CO. LTD. - IPSWICH 


Telegrams: “Reavell, Ipswich.” Telephone Nos. 2124-5-6 











Sole British Agents: 
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py 4d MACHINE TOOL CO. LTD 


Tel.: SLOANE 2272 (3 lines) TERMINAL HOUSE - VICTORIA - LONDON. S.W.! 


Grams: “Sytool, Sowest, 


PRE-SELECTOR 
CAPSTAN LATHE 
for chuck and bar work 


2 models: 173 ins. and 22 ins. swing 
Bar capacity 2 ins. and 33 ins. 


Robot punched plate control automatically engages 
any required speed and feed as the various tools are 
brought into use. 55 English screw pitches |—I# 
T.P.l. 44 metric pitches .2—2.8 mm. I5 spindle 
speeds 18—2240 r.p.m. with flexible chatter-free drive 
on high speed range. 27 feeds .006 in.—.19 in. 
Rapid traverse to cross-slide. 


Full particulars and technical data on request 
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fork 


swing 


/ engages 
tools are 
s I—14 

spindle 
ree drive 
—.19 in. 


St 


LTD 


> S.W.I 





It is our privilege to have served the Builders and 
the Users of Machine Tools for over 50 years— 


Metal Cutting Oils - Drawing Compounds 


Hydraulic Oils 
Heat Treatment Oils and Salts 


Lubricants - Rust Preventatives 


Industrial Cleaners - Leather Packings 


Vaughan 


€ Co Lid. 
BIRMINGHAM 4, ENGLAND 


Works & Depots at Birmingham, Manchester, Liverpool, Southall, Glasgow, Bristol 
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An attractive alternative to conventional plating — 
DYMAZ is suitable for indoor service and is an 
ideal treatment for toys, machine parts, decorative 
assemblies, etc. 

Full particulars of this economical treatment will 
be sent immediately on request. 





puree fuertrine 


URAEMBER OF TE CONSOUDATED ZINC CORPORATION UMITED 


IMPERIAL SMELTING CORPORATION (SALES) LIMITED * 37 - DOVER STREET - LONDON -WI- 
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diatormed 


The use of the form grinding method to produce 
intricate and accurate tool profiles has developed rapidly. The Diaform 
wheel forming attachment provides the most flexible means of forming 
abrasive wheels to the required contours. Diatipt chisel truing tools con- 
trolled by this pantograph linkage need only a simple template to complete 
the operation. 









VAN MOPPES & SONS 
(DIAMOND TOOLS)LTD 


BASINGSTOKE - HAMPSHIRE 
TRADE MARKS « DIATIPT + DIADUST « DIATRU « DIANYF + DIATUF « DIAFORM - DIADEX 


TELEPHONE : BASINGSTOKE 1240 
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monet 2 Universal 


AvoMeren 


The world’s most widely used combination 
electrical measuring instrument. It provides 50 
ranges of readings on a 5-inch hand calibrated 
scale fitted with an anti-parallax mirror, and is 
guaranteed accurate to B.S, first-grade limits or 
D.C. and A.C. from 25¢/s to 2 Ke/s. The move- 
ment is effectively damped to facilitate reading. 
The meter will differentiate between A.C. and 
D.C. supply, the switching being electrically 
interlocked. The total resistance of the meter is 
500,000 ohms. The instrument is self-contained, 
compact and portable, and is protected 
by an automatic cut-out against damage 
through inadvertent application of overload. 





CURRENT: A.C. and D.C. Oto 10 amps. Power Factor and Power can be measured in 
VOLTAGE: A.C. and D.C. 0 to 1,000 volts. A.C. circuits by means of an external accessory 
RESISTANCE: Up co 40 megohms. (the Universal AvoMeter Power Factor and 
CAPACITY: “0! to 20 mFds. Wattage Unit). 


AUDIO-FREQUENCY POWER OUTPUT 


O—2 watts. 
DECIBELS: -25Db. to + 16Db. £ j 9: i Os. 


Various accessories are available for ex- Size: 8” x 74” x 
tending the wide ranges of measurements. Weight 62 Ibs. (including leads). 





the *~DOUGLAS’ 


Fully Automatic 


MULTI-WINDER 


Specially developed for the high-speed production of 
large quantities of coils with or without paper inter- 
leaving. It will produce round, square or rectangular 
coils up to 6 inches each in length and up to 44 inches 
diameter. As many as twelve smaller coils can be wound 
simultaneously within’ the total available winding 
length of 15 inches at headstock speeds of between 600 
and 2,000 r.p.m. The machine is fitted with a rapid- 
change gearbox which provides 153 different traverse 
speeds. It reduces the setting-up time and also enables 
adjustments to be made for varying diameters of wire 
which may occur during the winding of a batch of coils. 
Twenty-seven different Coil Winders and Taping 

Machines are illustrated in our enlarged Catalogue, 


a copy of which will be sent to interested executives \ 
on application. 











THE AUTOMATIC COIL WINDER & a co. LTD. | 
Ze 4 


WINDER HOUSE + DOUGLAS STREET + LONDON S.w.t Aone Victerie 3404-9 =u 











ATMW 
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THE ACCURATE & VERSATILE 


FINE VERTICAL 
MILLING 


MACHINE 





The Steine] Vertical Milling 


Machine is a precision tool and 





eminently suitable for tool room 
use. Head swivels 45 degrees right 
or left and spindle quill has 3.5" 
movement by hand lever or hand- 
wheel. Spindle rotates in either 
direction by 2 speed motor giving 
{2 spindle speeds up to 1120 r.p.m. 
6 rates of table feed. 
Table 24.4" x 7.7/8” 


Inspection at our showrooms 





Also available: 


Horizontal Miller to above brief 
specification 
Other Steinel machines include 


Horizontal and Vertical Hand Millers, 


Single and Multi Spindle Drilling 
Machines. 


Deliveries are good. 


Full particulars on request. 








CAYMUR pgp: ie pLe CORPORAL L) Bp. 


ey -48 


WHITEHEA 
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The New W. & M. 70 Junior has been 
developed to provide a robust 7” Centre 
Lathe suitable for production or for 
general machine shop service. Simple and 
a in design, this lathe is 
rapidly becoming popular because of its 
easy Operation and maintenance. 
Briefly, the 70 junior is worthy of a place 
in any machine shop where economy of 
operation, accuracy and reliability are 
primary considerations. 
Complete specification on request. 
Merchants supplied. 
C7 Snows saddle and 
tailstock details. 
Note liberal bed 
engagement. 


© go 


7 CENTRE LATHE 









Head stock and feed 
box with covers re- 
moved to show general 
arrangement. 





WOODHOUSE € MITCHELL 


Ww. WARD ttc 


a eee bite BRIGHOUSE 


627 LINES 





TELEGRAMS WOODHOUSE. BRIGHOUSE 








| feed 
Ss re- 
eneral 
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MAGNETIC AIDS 
DESIGNED TO 
ACCELERATE PRODUCTION 


MAGNETIC HOLDER 
An ingeneous magnetic work- 
holder with flux control having 
Vee'd and plain surfaces at angles 
of 45. 90. and 135. 


MAGNETIC BASE 
For holding dial gauges when set- 
ting up and checking work-pieces. 
4 Adheres magnetically to vertical, 
horizontal, or cylindrical surfaces 
with simple switching for release. 














MAGNETIC FLOATERS 
Standard units in two sizes to cover 
the widest possible range: for 
separating ferrous sheets or com- 
ponents thus facilitating handling 
or mechanical feeding. 





These “Eclipse” Magnetic 
Aids to Production are made by the 
manufacturers of the world-famous “Eclipse” 
Chucks and are designed by specialists in the application 
of Permanent Magnets. 

Obtainable from usual supplies of ‘Eclipse’ Tools. 













JAMES NEILL & CO. (SHEFFIELD) LTD. SHEFFIELD - ENGLAND 





EM 27 
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For 
parts 
like 
these - 

















% See our Exhibit at the 
London Buildine Centre 
Store St., London, W.1. 


MANGANESE BRONZE 
or H.T. BRASS 


SPECIFY 


Because of their great strength, good resistance to corrosion and 
easy machining, more and more manufacturers are specifying 
MCKechnie manganese bronzes and high tensile brasses. MCKechnie 
Metal Technique has helped to solve many manufacturing and 
machining problems. Perhaps it can help to solve yours? Write to 
MCKechnie Brothers Ltd., 14, Berkeley Street, London, W.1. 


M°KECHNIE BROTHERS LTD 


Metal Works: Rotton Park Street, 
Birmingham, 16. Branch Offices : 
London, Leeds, Manchester, 
Newcastle-on-Tyne. Solder 
Works: Stratford, London, E.15. 
Copper Sulph and Lithop 

Works: Widnes, Lancs. Enquiries 
for Lithopone and Solder to 14, 
Berkeley Street, London, W.1. 
South African Works: M€Kechnie 
Brothers, S.A. (Pty.) Lid., P.O. 
Box No. 382, Germiston, S.A. 
New Zealand Works: M¢Kechnie 
Brothers, (N.Z.) Ltd., Carrington 
Road, New Zealand. 
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i Do your machining with this seashell 


Concho Dromus 


Concho Shells are freshwater 
bivalves which sometimes produce 
pearls. Concho Dromus derives its 
name from the Latin concha, a shell-fish, 
and dromas a dromedary. This humped, 
two-inch-long Shell is olive coloured with lighter 
green markings and is found in North America. 


Shell Dromus Oils are high grade soluble cutting oils incorporating effic- 
ient emulsifiers, which give stable emulsions showing a high degree of oil 
dispersion. The emulsions are suitable for the milder machining opera- 
tions where cooling is more important than lubrication. 
These oils are available in opaque and clear grades, which 
give milky and translucent emulsions respectively. 

The Seashell range of specialised industrial lubricants, 
which includes Shell Dromus Oils, is marketed throughout 
the world. There is a Seashell grade for every industrial 
use—and each of these grades is available everywhere in 
the same high quality. Shell lubrication engineers will be 
pleased to provide further information and to make specific 
recommendations for particular purposes. 


Shell Dromus Oil 


LEADERSHIP IN LUBRICATION 





In common with all Shelli Oils, Sea- 
shell Oils are produced as the result 
of world-wide research, The above 
picture illustrates the use of the 
sulting fluid in cylindrical grinding. 
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*‘Newallastic’’ bolts and studs have qualities which 
are absolutely unique. They have been tested 
by every known device, and have been proved 
to be stronger and more resistent to fatigue 
than bolts or studs made by the usual method. 
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CENTRELESS 
GRINDING MACHINES 





















Machine Tool 





Exhibition ALFRED HERBERT, LTD., COVENTRY 


Sole Selling Agents for Great Britain & Iveland. 
Olympia . 


Stand No. 3 





N ARTHUR SCRIVENER, LTD., BIRMINGHAM, 24. 
ee | Telephone: ERDington 2274 Telegrams : ““Machintool” 
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The 0.CP. 5 is designed for heavy blanking, 
piercing, raising, forming etc., and the bed 
is arranged for the reception of die cushion 
equipment. 


HORDERN, MASON & EDWARDS Piles 


PYPE HAYE BIRMINGHAM, 24. ENGLAND Telephone: ASHfield 1104 (7 lines) Telegrams: Aitchemmec B 


1. VERNON PLACE, SOUTHAMPTON ROW, W.C.1. Telephone HOLborn 
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INTERWATIONAL 
MACHINE TOOL EXHIBITION 
LONDON 1952 
OLYMPIA SEPT 17-OCT 4 


A 
KEIGHLEY ENGLAND 
LIMITED 
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' die-casting 
is in danger 


While we appreciate the necessity to recover every pound 
of the scarce non-ferrous metals, we cannot refrain from re- 
minding users of high quality zinc alloy pressure die castings that 
the fact still remains that such castings can ONLY be produced 
by using alloys which conform strictly to B.S.S. 1004. 


The present tendency to bring into use doubtful alloys makes 
it more necessary than ever for purchasers of zinc alloy pressure 
die castings to ensure that the pressure castings which they 
buy do in fact strictly conform to B.S.S. 1004. 


MULLIN SIIPTON LUE LASTING LEDLTE. 


GRAISELEY HILL * WOLVERHAMPTON 


TELEPHONE > 23831/4 WOLVERHAMPTON 
TELEGRAMS: DIECASTINGS,.WOLVERHAMPTON 





AMERICAN AFFILIATION:— 


PRECISION CASTINGS CO. INC., FAYETTEVILLE; SYRACUSE; CLEVELAND; 
KALAMAZOO ; CHICAGO. 
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This is the sixth in a series of announcements designed to assist Buyers 





in purchasing plastics moulded articles or components. 


Particularly in the sphere of design the well- 
equipped, fully-experienced moulder can give 
yeoman service. Design in this sense is used to 
cover both the visual form (or styling) of the 
product and also the mould used for it. The 
two are inter-related and it is of infinite 
advantage to have both creative designers and 
tool draughtsmen working together in close 
association. A moulder who has such a service 
available is in a position to style your product 
completely. Or he may be able to adapt the 
design of a product made in other materials, 
so that it can be moulded economically in 


plastics; or, from your own drawings to 
suggest slight modifications which enable the 
product to be moulded more satisfactorily or 
at a reduced cost. 

This service, where it exists, is invariably 
offered free of charge; so if you are a Buyer of 
plastics mouldings on a substantial scale, make 
sure that the service is there, even if you do 
not plan to use it at the moment. You may 
want it some day. 

The tool designer checks details of the prototype 


model. Here creative designer and tool draughts- 
man work in the closest consultation. 


If in doubt, ak STREETLY 


The Streetly Manufacturing Co. Ltd. makes mouldings in thermosetting and thermoplastic 
materials and specialises in long runs of the highest quality mouldings. A high percentage of its 
regular output is of mouldings for manufacturers of electrical equipment and accessories. If you 
have a moulding job in view, call in Streetly for practical, down-to-earth advice. 


THE STREETLY MANUFACTURING CO. LTD., STREETLY, 
COLDFIELD, Nr. 
TELEGRAMS : BANG STREETLY 


SUTTON 
TELEPHONE: STREETLY 78411. 





BIRMINGHAM 











Lii JOURNAL OF THE INSTITUTION OF PRODUCTION ENGINEERS 














“Fingers of Air” for safe 
ejection 



































Using compressed air for 

‘* the fingers ”” means speedier 
removal of work and an 
added measure of safety too. 
The Schrader Air Ejection 
Set fitted to a press or 

other machine will provide 

a controlled air blast 
synchronised to move the 
work at machine speed, 
saving operator’s time and 
effort. The application of the 
Schrader Air Ejection Set 

is so versatile and its uses so 
numerous as to provide 
limitless ways of increasing 
machine output whilst 
reducing operator fatigue. 

We shall be happy to discuss 
your own particular problems. 


better use of your com- 
pressed air line. 


Schrader re you make 





To: A. SCHRADER’S SON 


(Division of Scovill Mfg. Co.), 829 TYBURN ROAD, ERDINGTON, B’HAM 24 


Please send details of Schrader Ejection Sets and Air Control Equipment 
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The ‘‘Hydrofeed’’ range includes 





di 
a Straight and Angular cutting models, 

00. } ‘* Automatics '’, and special Billet 

n cutting machines. 

e | Patent Interlocking Vices can grip 
several bars and awkward sections. 
Patent Hydraulic Circuit specially 

| designed for sawing. 

oe Capacities up to 133” diameter or 
24” x10” R.S.J. 

8 

uss 

ms, 





SAW SHARPENING 
MACHINE 


Capacity 11” to 48” blades. 


*‘HYDROFEED’ 
COLD SAWING 
MACHINE 


Automatic bar feed. 


_ S. RUSSELL & SONS LTD* LEICESTER 




















A foome favowrilé FOR FINISHING 


Requiring no compressed air—the abrasive is projected by a 
high speed impeller, needing only 17 h.p. for operating, includ- 
ing the Dust Exhaust, and built with the minimum of working 
parts—this machine provides the answer to fettling problems in 
large or small Foundries, Engineering Works and Forges. 


250 of these machines are now in operation 





AIRLESS ROTARY BARREL SHOT BLAST MACHINE 


ALL ENQUIRIES TO: SPENCER & HALSTEAD LTD., OSSETT, YORKSHIRE, ENGLAND. 
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EQUALLY SUITABLE 
FOR SMALL BATCHES 
Ri OR MASS PRODUCTION 


by a * FOR DRILLING, REAMING, 
slud- COUNTERBORING & TAPPING Owing to their rigid construction and use of flange 
king motors, ensuring the shortest possible distance 
ns in * PUSH BUTTON CONTROL— between driving and driven members, these machines 
SEMI-AUTOMATIC CYCLE run quietly even under conditions of heavy load. The 
semi-automatic cycle is push button operated and 
* THREE BASIC SIZES includes rapid approach and automatic return of the 
WITH UP TO 40 SPINDLES head which is controlled by accurately adjustable 
depth stops. These machines can be equipped 
* CAPACITIES UP TO with intermittent feed for chip clearance and 
1}” DIAMETER IN STEEL with adjustable or fixed drill spindle bearings. 





N E WELSH HARP, EDGWARE RD., LONDON, N.W.2. TEL: GLADSTONE 0033 | Bo Cc KW E LL 


bhratr Toot LTo. 








acted 


\ND. ALSO AT BIRMINGHAM-—TEL: CENTRAL 3692 - STOCKPORT-TEL: STOCKPORT 5241 - GLASGOW-TEL: MERRYLEE 2822 
HILLE M 

















___ SOHN HARRIS TOOLS LTD., WARWICK, pneve:741@ nies) 





KLEEN-E-ZE BRUSH CO. LTD. 
HANHAM, BRISTOL 
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“AJAX 


radial drilling, 
boring and — 
tapping 
machine... . 










Ajax 4° 6” machines 
Production boring 
and reaming in our 
own factory. 





* Symbolical 
of Strength... 


4ft. 6ins., 5ft. and 5ft. 6ins. sizes. 
3ft., 3ft. 6ins: and 4ft. saddle traverses. 
8 speeds in choice of 3 ranges. 

4 rates of power feed at each speed. 
1fin. dia. spindle with 14in. feed. 

3in. capacity in cast iron. 

Completely electrified. 

No friction clutches. 














Write for lefleat AJ4 to 
AJAX MACHINE TOOL CO. LTD. West Mount Works, Halifax, Yorks 


Proprietors: Ada (Halifax) Ltd. 


CAJAX ) macuine roots 
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A Ransomes can take it § 





Wiiaitewes bottle-necks 
appear, whenever there are 
products to be lifted, 
stacked or moved—a 
RANSOMES Fork-Lift 
Truck reigns supreme. 
Quickly, economically, 
without noise or fumes it 
keeps production lines 
clear and conserves space 
by stacking heavy objects 
whereby before that had to 
stay on the floor. Every 


moment of the day ‘*RAN- 
aca Ransomes 
de in BATTERY - POWERED 


Ma 
10, 20 and 40-cwt. sizes. ELECTRIC FORKLIFT TRUCKS | 
Ask for details. 


RANSOMES SIMS & JEFFERIES LIMITED, QRWELL WORKS, IPSWICH 











t castings | 


for perfec 


We have pl i ne 
British designed ont: pers ‘built Co. 
Chamber Die-Casting Machine. 


Model !0c. 
DIE-CASTING 2 
MACHINE 


The machine isself-contained, h ape | 
ally operated, suitable for hand or semi 
automatic operation. The machine coat | 
fitted with hydraulic ejection ant 
ate is made for automatic inter- 
ocking core pulling. 
Brief details of specification: 
e Pg en 8} Ibs (in on 1 “Nd 
lunger diameters 1 


© beneeas eeeead 23,000, 











KEN WOOI 
CHEF t 
MIXER 


® Locking pressure 450 tons 
® Platen dimensions 35} in. x 35 in. 
@ Maximum die space 25 in. 


Please ask for full particulars explaining the 
many interesting features of this machine, 


The PROJECTILE & ENGINEERING Co. Ltd. 
—————_ ~~ ACRE STREET, BATTERSEA, S.W.a, 
Telephone: Macaulay 1212 
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LATHES 


cadetship in hes A 
fet ection in liwets : 


SWIFT] LATHES are built as both Centre Lathes and) Surfacing and 
Boring Lathes, and range from 17in. swing to 7_in. swing, with any length 
desired between centres. 

SWIFT-SUMMERSKILL PLANNING MACHINES are built from 
2ft. Oin, square up to 6ft. Oin. square of any length of table up to 40ft. (in. 
of sboth Double Column and Openside types, with either all Electric or 
reversin Two Belt Drive. Special All Electric Feed Motion. 


GEO. SWIFT E SON LTO. 


CLAREMONT WORKS - HALIFAX ENGLAND 
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DERITEND PRECISION CASTINGS LTD. _, 64 
LIVERPOOL STREET + BIRMINGHAM 9 == 
TELEPHONE VICTORIA 2965-6 


A machined finish—without machining 





FLAME HARDENERS L?® 
SHORTER WORKS BAILEY LANE SHEFFIELD. 


TEL SHEFFIELD 2/627 
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iT coucp HAPPEN IN your PLANT 
VITAL MACHINE STOPPED-SIX MEN IDLE 


cAUSE-BROKEN TAP 


BROKEN TAPS CAN BE DRILLED OUT WITH “STELLITE” 

HARD STEEL DRICLS. SED FOR PUBLICATION 

B19 WHICH TELLS YOU ALL ABOUT THE DRILL AND 
HOW TO Use IF 


a 






















jj HARD STEEL 
a / DRILLS 


WILL REMOVE BROKEN TAPS WITHOUT ANNEALING, SIMPLY DRILL OUT 
SOUND FILM—A 16 mm. film entitled “Depositing STELLITE by the Oxy-Acetylene 
Process”’ is now available free, on loan upon application. 

Running Time—20 minutes. 





DELORO STELLITE 





CUTTING TOOLS TRADE HARD FACING ALLOYS 
MARK “ 
DELORO STELLITE LTD., HIGHLANDS ROAD, SHIRLEY, BIRMINGHAM 2 
TELEGRAMS. “STELLITE, BHAM.~ TELEPHONE : SOLIHULL 2254-5-6 - < 
z 
9 





S + TOOLBITS + TOOLTIPS - MILLING CUTTER BLADES: HARDFACING ROD ~ WORKRESTS - PRECIS\ 
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CHECK VIBRATION SHOCK AND 
NOISE 


COMBAT NERVOUS STRAIN 
ARE EASY TO INSTALL 
SAVE MAINTENANCE TIME AND 
COST 


ISOLATE LOADS UP TO 
4 TONS PER SQ. FT. 


ELIMINATE CUMBERSOME FLOOR 
FIXINGS 


Standard Size 


18° x 18 x 4° 
Manufactured by : 


VULCASCOT (Great Britain) LTD. 


87-89, ABBEY ROAD, LONDON, N.W.8. 





TELEPHONE: MAIDA VALE 7374 & 7375. TELEGRAMS: VULCASCOT MAIDA LONDON. 
















Size 
x 4° 


D. 








Wicket keeper . 
for both sides 


He never plays himself—but it is on 
him that the success of every Test 
and County match so largely de- 
pends. For — quietly, unobtru- 
sively —the cricket groundsman 
prepares the wicket that must stand 
up todays of exacting play. Injustthe 
same way, the Hoover ‘ fractional’s’ 
unfailing, unflurried performance 
is making an ever-increasing con- 
tribution to efficiency in Industry. 
Quality, service, and dependability 
are the characteristics of the Hoover 
F.H.P. Motor. That is why so 
many manufacturers have absolute 
confidence in this, the world’s 
finest ‘ fractional ’. 





Hoover F.H.P. Motors are available in 
drip-proof or totally enclosed frames. 
Split phase, capacitor start or three 
phase, with various mountings. Please 
write for the name of your nearest 
distributor. 











—HOOVER— 
LIMITED 


INDUSTRIAL PRODUCTS DEPT. - CAMBUSLANG + LANARKSHIRE - SCOTLAND 
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Le ees 
FFFIC/ENT TOOLROOM 


at 


Smart & Brown Model ‘A’ 
4)” Centre Lathe .. . 


Features include—large diameter hard- 
ened, ground and lapped nickel steel 
hollow spindle, two long parallel 
adjustable phosphor-bronze bearings 
with ball thrust end washer, twelve 
spindle speeds, swing over bed 9} in. 
dia.—length between centres 20 in. Full 
range of ancillary equipment available. 


Full Data from Stockists or our Sales Office 
























SMART & BROWN (Machine Tools| LTD. 
24.25. MANCHESTER SQUARE. LONDON WI 


SABEL WORKS. BIGGLESWADE. BEDS 





ne WELBECK 7941 PBX Cables SMARTOOL. WESDO. LONDON 


Rathbone 7if 















J 


— ** THERMINDEX”’ PAINTS are tem} | 
perature sensitive compounds which indi- | | 
cate by a sharp, clear cut change of 
colour when the temperature of a surface 

) has attained or exceeded a predeter 
mined value. 

They are supplied in the form d 
paints suitable for direct application by 
brushing or spraying to practically 
any surface and dry quickly at room 

temperature. When the temperature of the treat- 
ed surface is then raised, the original colour of 
the pigment changes sharply at a definite point 
and the newcolour persists after the surface has 
cooled down. 


Write Dept. W/4 for full Technical Details 


Ih) 





ZA (MTT 


exe’ 
off-1 


THERMINDEX ||. 


TEMPERATURE INDICATING PAINTS 









\\ uy 











Sole distributors for Europe and the U.K.: SI 


J. M. STEEL & CO. LTD. 
36/38, Kingsway, London, W.C.2. Tel.: HOLborn 2532/5 
51 South King Street Manchester 2 Tel.: DEAnsgate 6077/9 
45 Newhall Street, Birmingham 3. Tel: CENtral 6342/3 
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CONVEYING GLASS FIBRE WOOL 


(By Courtesy of the Frigidaire Division of General Motors Ltd.) 


The flexibility and adaptability of the Teleflex ‘Dual-Directional’ Chain Conveyor is 

exemplified in the installation shown above. The angle of rise and fall at the 

off-loading points is 70° from horizontal and as can be seen allows maximum value to 
be obtained from floor space. 


For medium duty conveying specify the 
TELEFLEX ‘DUAL DIRECTIONAL’ CHAIN CONVEYOR SYSTEM 


TELEFLEX CONVEYORS 
SIMPLICITY - RELIABILITY - ECONOMY - FLEXIBILITY 
Manufacturers of the World Famous Teleflex Remote Controls. 


TELEFLEX PRODUCTS LTD - UPHALL RD. - ILFORD ~ ESSEX 
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A Special Notice to 
MEMBERS OF THE INSTITUTION OF PRODUCTION ENGINEERS 








Every Thursday, week by week 





describes the latest production methods used by the leading engineering 
plants of the world. In addition it covers new machinery and equipment, 
materials, practical problems, patents, and news of the industry, etc. 
There is no more efficient, economical, and convenient method of 
keeping up to date than by reading MACHINERY regularly. 


ORDER YOUR COPY OF MACHINERY NOW. 





MACHINERY PUBLISHING CO., LTD., NATIONAL HOUSE, 
WEST STREET, BRIGHTON, I. 


FRIGIDAIRE 


HAS THE FOLLOWING CAPACITY AVAILABLE:- 

















COPPER BRAZING AND | VITREOUS ENAMELLING 

BRIGHT ANNEALING | High-grade Continuous Vitreous 
Copper Brazing and Bright Enamelling of any sheet metal 
Annealing of the highest quality. article up to 20in. by 22in. by 43in. 
Any components up to 24in. by 


12in. by 66in. PRESS WORK 


PRECISION MACHINING Press Work of all types on large 
AND GRINDING range of presses up to 600 tons. 


All enquiries to: 


FRIGIDAIRE DIVISION OF GENERAL MOTORS LTD., 
Contracts Sales Manager, 


STAG LANE, KINGSBURY, LONDON, N.W.9 














RS 


JOURNAL OF THE INSTITUTION OF PRODUCTION ENGINEERS LXVii 











BARBER - COLMAN 


combination 
sharpening 
machine 





| 


LE:- 


us 
tal 
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HANDLES SHORT LEADS 
AND SMALL DIAMETERS 


For controlled sharpening 
of hobs milling cutters 
and reamers 


BARBER & COLMAN LTD 


MARSLAND RD. BROOKLANDS, MANCHESTER 
Telephone: ... Sale 2277 (3 lines) 
Telegrams: .. - “Barcol’’, Sale. 
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Sturdy, reliable Machines 
for solving your lifting 
problems and_ increasing 
production. 

MADE IN 3, I, 2, 3, and 5 TON SIZES. 


THE VAUGHAN CRANE CO. LTD. 
MANCHESTER 12. ENGLAND. 
Telephone : EASt 1473 


ERLE RKE 


Designed to meet the 
needs of the clock, 

meter and instrument 
trades, this machine will 
burnish pivots in soft 

or hardened material. 


































Type P.B.I. 


Motorised CAPACITY 
Max. diameter to be polished 0.150 in. 
ee Rae OR. 0.300 in. 
» length between centres 5 in. 


Full details and prices on application. 


Machine Tool Compan him: ot 
ANDY VIE awry sone ot snany nit 
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HEN 
GRANDPA 
WAS 
INDENTURED 








JN here are old engineers alive to-day 
UR (although, we hope, in happy retire- 
ment) who were apprentices sixty years ago, 
and who can probably recall the first type 
of cutter grinder made by Cincinnati in 
1889. From that early date Cutter Grinder 
development has had to keep pace with 
every extension of machine tool practice 
which, as all know, never stands still for 
long. Closer and closer limits ; the intro- 
duction of new methods and materials; the 























—— ever-widening scope of machine tool work 
has called for refinements and even revolu- 
bE tions in Cutter and Tool Grinding, so that 
the cutter grinder of to-day bears little re- 
semblance except in fundamental operation, 
t the to the original model produced in 1889. 
slock, ; 
iment 
e will Because of their inti- 
mate association with 
n soft machine tool develop- 
ment, Cincinnati have 
erial. an unique record in 
cutter grinder design, 
tdo, and the modern 
Cincinnati Cutter and 
Tool Grinder brings to 
the skilled operator a 
tool of, high precision 
and reliability. 
50 i 
00 in 
5 in 


CINCINNATI 
CUTTER GRINDER 


CINCINNATI MILLING MACHINES L' 
TYBURN, BIRMINGHAM 24. Delis dapecoantettoes 
for Gt. Britain & N. Ireland : Charles Churchill & Co. Ltd., 
Birmingham. 25. Representatives for Eire : Booth Bros. Ltd., Dublin 
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RATCHET ano REVOLUTION COUNTERS 


FOR EVERY APPLICATION 


PLEASE SEND FOR LEAFLET No. 18/7 
SHOWING FULL RANGE OF 
“ ALBION” 

PRECISION COUNTERS 
SUITABLE FOR SPEEDS UP TO 6,000 R.P.M. 
= 
MEMBER OF THE 8.E.S.T.E.C. 
ORGANISATION- 

s 


Dita 
pevol 


OUR RANGE INCLUDES :— 

RATCHET AND REVOLUTION COUNTERS 

PRE-DETERMINED ELECTRIC AND MAGNETIC 

TYPES, HAND TALLY COUNTERS, SPEED 

INDICATORS, PICK COUNTERS FOR 

LOOMS, ETC. TYPE . 
Telegrams: “ BRAIDERS” BOLTON. PAT CHE, 
Telephone: BOLTON 4344 (3 lines) 


SOLE MAKERS AND PATENTEES 


B. & F. CARTER & CO. LTD, BOLTON, 10 


ll? 


There are no finer 
springs than 


Springs by Riley 


ROBERT RILEY, LIMITED, MILKSTONE Pan many- WORKS, ROCHDALE: 
Phone: ROCHDALE 2237 (5 lines) :% rams: ‘RILOSPRING’ ROCHDALE 








2 ae 
ee ee 


QUT SON METAL PARTS 
CLEANING & DEGREASING MACHINES 


ensure the steady flow of production for the export and home markets. 
Doing the work of many hands in a fraction of the time, they are an import- 
ant part of the equipment of all modern engineering works. The illustration 
above shows engine sumps being washed ready for final assembly. Dawson 
Washing and Degreasing Machines are built to 
handle all sizes and shapes of metal components. 


Sole Distributor 
DRUMMOND-ASQUITH (SALES) LTD 
King Edward House, New Street, BIRMINGHAM 

Telephone: Midland 3431 


Manufecurers: DAWSON BROS. LTD., Gomersal, Leeds 
Telephone : Cleckheaton 1080 (5 lines) 


London Works: 406, Roding Lane South, Woodford Green, Essex 
Telephone : Wanstead 7777 4 lines 
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ARCHER 
SMALL-TOOLS 


“ARCHER” 
AUTO-REVERSE 

| FRICTION DRIVE 
-"APPING ATTACHMENT 





dE IMPROVED “ARCHER” 
pping attachment is a 
RECISION L, all com- 
ponents subject to considerable 
yy are = t steel, hardened 

a The design and 
yor anship make the 
“ARCHER” tapper mechani- 
ally superior to all others. It 
des more and better work, and 
lasts longer. 





A Depth Gauge is fitted which can be reliably set for 


* 
_ cana eee depth tapping. Visit our Stand No. 167 National 
CTI RIVE. The drive is by friction mecha- : 
tism operated by means of a dog clutch and hardened Hall Gallery Olympia, for the Inter- 


lugs on to multiple friction washers. The location of i i ibiti 
a © sae ee Ro aed national Machine Tool Exhibition 


gears from damage when overstrain is applied to tap. (17th September—4th Oct. 1952) 


FRANK GUYLEE & SON LID 


ARCHER TOOL WORKS - MILLHOUSES - SHEFFIELD - & 


ACHE 


TAPPING ATTACHMENTS 


*“ ARCHER” 
FRICTION DRIVE 
TAPPING CHUCK 

For Tapping opera- 


tions where the Auto- 
reverse is notrequi 


Top Jaws for positive 
drive on Tap Squares. 
Lower Jaws for 
centering Tap Shank. 


Both: types made in 
three sizes up to # in. 
Whit. capacity. 
Eliminates Tap 


Breakages 


ADJUSTABLE FRICTION DRIVE TO SUIT 
SIZE OF TAP AND MATERIALS 


Special Features 


Suitable for tapping either Open or Blind Holes. 
Will work in Horizontal or Vertical position. 
Standard Fitter's hand Taps are used. 








‘THESE HOLMAN) 


/lerchangeable 


MOTORS KEE 
THINGS MOVING 


Completely self-contained, interchangeab 

motors make Holman Rotodrills and Rota 
grinds exceptionally convenient and efficie 

in operation as well as unusually low i 
maintenance costs. Their power-weight rati 
is appreciably higher than any other tools a 
equal capacity, and every tool in the rangg 
is a smooth-running, well-balanced machine! 
with all the dependability associated with 
Holman Pneumatic Tools. 


es Hy 


This self-contained } 
power unit fits per- | 
fectly into every tool 

in the range, and is 
readily removed 
intact. Its cylinder f 
walls are of hard || 
chrome plate. i 


SERIES 40 ROTOGRINDS—Useful 
range of general-purpose grinders, 
surface grinders, loco rod andextension 
grinders. Various speeds for all classes 


. - of work. Straight or grip handles 
QUARTER ROTO. FEED ROTODRILLS * supplied. Features similar to Series 
DRILLS—Recommen- —Reversible and non- 4000 Rotodrilis. 
ded for drilling holes in _reversibletypes. Smooth 


situ. Goodclose-quarter casing for easy handling. BROS.LTD. 

distance. Non-slip roller. -Automatic safety device 6 — 

, Suabaad. a and lubrication. Instan- i 

ag sAeaortanping taneous “reversing—wide t \ l j f | 
pping, etc. . gearing Yangé. All usual \ , 


capacities available. 


. CAMBORNE. ENGLAND 
TELEPHONE :* CAMBORNE ;4845(9 LINES). TELEGRAMS : AIRDRILL, CAMBORNE 


SUBSIDIAR?" COMPANIES, " BRANCHES 7AND AGENCIES THROUGHOUT THE WORLD 
£3 . HC10 
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